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STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


MONDAY, SEPTEMBER 28, 1953 


Unrrep States SENATE, 
SPECIAL SUBCOMMITTEE ON MINERALS, 
MATERIALS, AND Furts ECONOMICS OF THI 
CoMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Hi nde rson, Ne v. 

The Minerals, Materials, and Fuels Economic Subcommittee met, 
pursuant to notice, at 10 a. m., in the Colorado River Commission Con 
ference Room, Henderson, Nev... Senator George W. Malone (chair- 
man of the subcommittee) presiding. 

Present: Jerome S. Adlerman, counsel to subcommittee: George 
R. Holderer, staff engineer to subcommittee: A. M. Smith. admin 
istrative assistant to Senator Malone. 

Also present: 

For the Air Force: Brig. Gen. Kern B. Metzger, Chief, Produc- 
tion Resources Division, Air Matériel Command, United States Air 
Force, and Director of the Aircraft Production Resources Agency 
of the Department of Defense; Col. H. G. Macdonald, USAF, as 
sistant to General Metzger for production; Capt. Joseph L. Dodson, 
United States Navy, Aircraft Production Resources Agency, WPAFB, 
Ohio: Lt. Col. D. A. Simeoe, Jr., Air Matériel Command, United 
States Air Force. 

For the Colorado River Commission: A. E. Cahlan, acting chair 
man; A. E. Suverkrup, executive assistant to Gov. Charles H. Russell; 
Don Ashbaugh, secretary; C. F. Neumann, engineer; C. A. Baumert, 
county engineer; J. H. Buehler, member; Frank Strong, member; 
H. R. Rowland, member, Reno, Nev. 

For the United States Bureau of Mines, Boulder City, Nev.: Rex 
R. Lloyd, Director; F. S. Wartman, Chief, Titanium Research Sec 
tion; M. G. Mastin, Section Head, Titanium Development Section. 

For the titanium industry: R. P. Smith, plant manager, Titanium 
Metal Corporation of America, Henderson, Nev.; F. J. Shirley, as 
sistant manager of titanium division of National Lead Co., Hender 
son, Nev.; E. M. Richards, vice president, Republic Steel, in charge 
of planning and development, Cleveland, Ohio; James A. Roemer, 
president, Malloy-Sharon Titanium Co., Niles, Ohio; F. H. Vanden 
burg, vice president and general manager, Malloy-Sharon Titnium 
Co., Niles, Ohio: Fred Lohse, assistant to vice president, Kaiser Alu 
minum & Chemical Corp., Oakland, Calif.; Jack Lane, American 
Pipe & Steel Corp., Alhambra, Calif.; S. Krentz, Combined Metals 
Production Co., manager, Nevada operation, Henderson, Nev.; S. J. 
McCarroll, general superintendent, Manganese, Inc., Henderson, Nev. ; 
Roy Martindale, power consultant, Stauffer Chemical Co., Henderson, 
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that Dy throwing the searchlight of publicity on the subject and 
bringing it to the attention of the proper authorities we will over- 
ome ertia and get titanium into full-scale production. 
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From what I have learned of the metal thus far I feel that it 
may well revolutionize aircraft design and construction to bring 
about planes of enormous high-speed maneuverability and range, 
which because of the lightness and ability to withstand high heat will 
be able to carry larger payloads of military equipment, armament, 
and provide incre ased speed or range whic h will make our present- 
day planes obsolete and adequate. 

It is my considered opinion that the production of titanium in the 
future may well revolutionize not only aircraft but all types of mili- 
tary equipment. Its strength, lightweight characteristics, nonmag- 
netic qualities, will be a tremendous advantage in its use in tanks, 
artiller Vv, shell cases, machineguns, mortars and other mobile we: Lpons. 
The pack load of a foot soldier could be reduced 50 to 60 percent if 
titanium were used in place of heavy metals of equal strength. An 
enormous increase in the use of titanium will take place in the com- 
mercial field as the qualities of the metal are better understood and it 
becomes available at a lower cost. 

The use of this wonder metal in commercial planes could increase 
the ‘ “pay load” up to thirty percent or more, 

It is the intention of the committee to do everything within its 
power to obtain increased production at as early a date as possible 
and to remove any obstructions to such program. 

The proper utilization of this metal will provide an added deter- 
rent to war—and could well develop into a major new peacetime 
industry in the stabilization and growth of our economy. 

Now however, there are at least three companies in the business of 
producing titanium or about to get into the business, about which 
General Metzger will speak. I consider him the outstanding au- 
thority in this field, both as to the present status of the production 
and the present need for the metal, and also as to the future needs and 
uses of titanium. 

It has many properties, some of which are classified. It is approx- 
imately twice as strong as aluminum per pound, and therefore has a 
tremendous future use in airborne equipment, airplanes—in fact, any 
movable equipment, in the opinion of the chairman, so it is therefore 
very important at this time. 

There is another factor which must be considered in the manufacture 
of titanium by the process now used, and that is the power supply in 
any area where it is being manufactured, or where an increase in manu- 
facture is being contemplated. 

Now, General Metzger, will you identify yourself for the record, 
please ? 


TESTIMONY OF GEN. KERN D. METZGER, UNITED STATES 
AIR FORCE 


General Merzcer. United States Air Force, Chief, Production and 
Resources Division, Air Materiel Command; and Director of the Air- 
craft Production Resources Agency. 

Senator Ma.one. I have looked forward with pleasure to having 
you appear before the committee, because I have long considered you 
one of the outstanding experts in this field. In your position as head 
of the Dayton Air Field where equipment tests are made and many of 
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the plans for future air equipment are formulated. I consider your 
knowledge of this question perhaps greater than that of any one man. 

If you will, then, in your own way make any statement you care 
to at this time. The reporters understand that your testimony will 
not be of a classified nature. because the general will withhold any 
classified information until later. 

General, will you proceed. 

General Metzcer. ‘Thank you, Senator Malone. 

The Air Force first became seriously interested in titanium about 3 
short years ago, because up until that time, as you so well put it, 
titanium was almost unknown in metallic form. It does possess an 
unusual combination of intrinsic properties and it has become, in 
our opinion, a very important structural metal. 

The production problems «re being mastered with rather amazing 
rapidity, so that within a short period of time it is possible that 
titanium metal will overrun magnesium in tonnage output. 

Senator Martone. How does titanium, not to interrupt your line 
of thought, but how does titanium production compare with the 
beginning of magnesium production / 

For example, the use of magnesium at the start of its production 
was also limited ¢ 

General Merzcrer. Well, it is going through the same pattern, the 
same crowing pains, and the pattern costwise is rather uniform. 

In fact, titanium in its growth is following the same pattern as 
aluminum and even stainless steel. 

Senator Matonre. In other words, it was years after the discovery 
until the volume of manufacture could get the price down to where 
it was really available. 

General Merzcer. That is correct: and also years before industry 
was able to employ and use the materials in the manner they are 
prese ntly being used. 

The know-how to be gained in the use of titanium is no different 
than the know-how that has to be developed in the use of aluminum, 
magnesium or stainless steel. I am referring principally to aircraft 
equipment. 

Senator Martone. General, I hope that you will not omit any of 
the details because you understand them so well it may be that 
you might assume other people know more about this matter than 
they actually do. In your explanation make it detailed enough so 
that men not technically trained may understand the importance. 
the present use, and the future pos sibilities of titanium. 

Of course, designers and manufacturers are unable to plan on 
the use of any material until they know it is going to be available. 
It seems that we are in a position now with respect to titanium. 

similar to our past positions with regard to other metals. Its uses will 
necessitate produc tion at a rate m: iny times in excess of present pro- 
duction but until its availability is assured, manufacturers do not 
is that right ? 
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PROBLEMS TO MEET 


General Merzcer. That is correct. Wein the Air Force, charged 
with the responsibility of approving design which incorporates ma- 
terials and metals must be certain that we, to the best of our ability, 
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know that the materials and the metals are approved by the Air 
Force and will be available to support the production schedules, not 
only that we have present procured, but also support schedules which 
might be called upon in the event of a mobilization effort. 

So we have a very great problem in titanium. We have had the 
same problem in aluminum and magnesium. 

With the ae and experience behind us in World War II, 
we cert: ainly would be remiss if we didn’t take the necessary steps 
at this time in dealing with a new metai such as titanium, to employ 
it in our weapons in an orderly manner and in consonance with the 
availability of the material. 

The Air Force is interested in titanium for two principal reasons. 

No. 1, we believe that this is a metal which can be produced with- 
out offshore support. In other words, on the North American Con- 
tinent there are sufficient ores, in our opinion, to provide not only 
all the titanium that we can foresee use for and need of at this point, 
but all that we would need in the event of a mobilization effort, 
which effort could be supported by the industrial structure of the 
country. 

Senator Martone. Let me ask you at this point, General, it has been 
said that the raw material from which titanium is manufactured is 
the fourth most abundant metallic element in the earth’s surface. Of 
course, the concentration of the material is also very important. 

I just understood you to say that you believe the United States 
and the Western Hemisphere can be made self-sufficient in the raw 
material production from which this metal is manufactured ¢ 

General Mrerzcer. Senator Malone, we believe that. 

Senator Matonr. And that raw material in the United States is 
ilmenite ¢ 

General Merzcer. Yes, si 

Senator Matone. Where are we securing the raw material now? 

General Merzcer. It is being imported from Australia in some 
little supply, perhaps furnished from the sands and the shores. In 
this country it comes from the sands and shores in Florida, Georgia 
and rutile is also known to exist in the sands and the coastline of 
California. 

I believe the ore which is presently in use is nearly all imported 
from Australia. 

Senator Martone. The interest of the committee in your testimony 
on that point is very great because we are directed to determine the 
availability of the minerals, materials and fuels in time of war. 
Many military strategists believe that it will be almost impossible to 
send surface freight ships across either ocean when world war IV, 
or whatever they choose to call it in point of numbers, starts. 

Wouldn't it be a good idea—at the same time we are importing 
rutile ore from Australia and perhaps elsewhere—to start eliminating 
the bugs from commercial production methods for the treatment of 
ilmenite ore, found in the United States and in the Western Hemi- 
sphere ¢ 

General Mrrzcer. We believe that is highly desirable, and no 
doubt some research and development work has been under w: iy by 
the present producers for some time in the utilization of ilmenite and 
in heu of rutile. Just to what extent I am not too sure of at this 
point. 
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Senator Martone. I think we may be able to develop that part of it 
from the actual producers = will - heard later. 

General Metrzcer. Yes, sir; that is of No. 1 interest to the Air 
Force 

Senator Matone. What are some of the particular attractive char- 
acteristics of titanium ? 

General Merzcer. To military aircraft, the favorable streneth-rate 
ratio at elevated temperatures of titanium is very attractive. 

As is well known, military aircraft and the utilization of military 
aircraft as weapons for defense depe nd upon characteristics such as 
speed, maneuverability, and range. Those charac te ristics in military 
aircraft are in direct proportion to the welgh it of the aircraft 
structure. 

As we design newer, faster high-flying aircraft we run into tem- 
peratures which—it is just axiomatic that temperatures increase with 
peed and height, and we must employ in structures and on surfaces 
of those aircraft materials which prese ntly are unknown, do not exist 
to our | nowledge other than titanium. 

Touching a moment upon the range of the aircraft, obviously the 
ae which is fuel, ammunition, and bombs in military aircraft, 

apability along those lines to carry those products is in direct 
proportion to the we ‘ht of the aircraft dry. 

So as we produce lighter aircraft, still with the same strength and 
structural integrity, we look toward materials and metals such as 
titanium. 

senator MALONE. You a toward titanium to solve your prob- 
lems for engines particularly, but also for airframes? 

General Merzcer. Yes, sir. 

Senator Martone. For example, zirconium in your engines, you 
suddenly needed some greater heat-resistance material in your jet 
engines and zirconium answered part of the problem ? 

General Merzcer. Yes. 

senator M ALONE. And that is another one of the metals that this 
committee is greatly interested j 

General Merzcer. Yes. Titanium in a jet engine answers the 
pro »blems, and it pays off tremendously in the reduced weight of that 

engine. 

I will not mention the engine by model or type, but we can take one 
ombat aircraft today and with engineering complete with the use 
of titanium for that engine we can save 500 pounds per engine; on a 
t-engine aircraft, that is 2,000 pounds. 

Ror ighly that conversion could increase the speed of that aircraft 
15 knots, or increase the range of that aircraft 100 miles. 

nator Matone. Through the additional fuel the plane can carry 
due to decrease in weight of the plane / 

General Merzerr. Through the additional fuel they can carry and 
the additional speed due to the lighter weight. That is just an en- 
gine application to a presently developed in—production aircraft. 

If that application had been available—or those applications, be- 

ause there are m: iny parts in the cold end of this partic ular engin e 
which will be changed over—had that been possible at the time the 
uirframe was designed, a far greater saving and a far greater military 
idvantage would have been gained because the rule of the thumb in 
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aircraft production and manufacture is that 1 pound of deadweight 
removed from an aircraft permits the reduction of 10 pounds of 
structural weight in design. 

Senator Matoner. Well, why was it that you were unable to design 
the frame so as to use titanium ? 

General Merzcer. Well, 1t ti akes, Senator M: ilone, years to deve lop 
an aircraft. It takes for a heavy bomber, I would say, about 5 years 
from the drawing board to the production of the article. 

So the aircraft we are talking about was theoretically built about 
4 or 5 years ago. At that time titanium was unknown, the charac 
teristics and terrific properties were not known. 

Senator M ALONE. (nd there was practically no titanium ivailable? 

General Merzcrer. And there was no titanium available. 


MUST BE CERTAIN OF SUPPLY 


Senator Matonr. What would you dare do in antie pation of the 
use of titanium in airplanes now on the drafting table? 


General Mrerzcrer. We 1 5 De ertain that titanium will be avail 
able in quantity and in qua to ear | he production of those air 
craft 3, 4, or 5 years hence i? can be recognized that if we employ 


titanium, as I mentioned before, to ie ultimate advant ive and design 
the structure of the aircraft itself around titanium in various equip 
ments, that it would be a very costly, if not impossible, situation to 
convert back in the event titanium were not available. 

So we must pursue this with extreme caution, and we are. We are 
actually today allocating the available titanium supplies to current 
aircraft, and we have established an Air Force regulation wherein we 
approve the use of titanium for aircraft in design prior to the ap 
proval being given to the aircraft manufacturers to go ahead and de 
sign it in. 

As I touched upon earlier, it could be very serious in the defense of 
this country if we were to tie ourselves to a highly desirable material 
such as titanium in strategic aircraft, and then be unable to build 
the aircraft. We must not permit that to happen. That is constant] 
before us. 

Senator Martone. Then I understand from your statement, General, 
that right at the moment vou are holding back any plans to use tita 
nium in the design of future airpl: ines because of the lack of assurance 
that this metal will be available in the quantities necessary ¢ 

General Mrerzcer. Not only, Senator Malone, are we holding bac k 
answering your question direc tly, yes, sir, we are—but still of greater 
importance I believe and of more serious nature the aircraft designer 
himself is holding back. 

We do not in the Air Force design aircraft. We work with our 
manufacturers; we approve designs; we approve all engineering 
changes, but the basic responsibility for ao rests with the aircraft 
industry, or the aeronautical industry, if it is equipment we are talk- 
ing about. 

The inability of the aeronautical industry to secure titanium "> 
products of quality, of acceptable quality, and in quantities, and i 
2 int of time required has pe our’ aged what we Feel woul | be the nor 
mal advancement in the use of titanium. 
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Senator Martone. In other words, if I understand you correctly, you 
do not design the planes but you lay down the specifications as to what 
the planes should do? 

General Merzcer. Yes. 

senator M ALONE, And you ask fo. designs of planes which will per 
form according to your specifications ¢ 

General Mrerzcrr. Yes, sir; aircraft are bought on a competitive 
basis. based upon basic specifications. 

Senator Martone. Performance ? 

General Merzcer. Performance evaluations are taken prior to the 
placement of these contracts or the awarding of the contract to any 
one particular manufacturer. 

The manufacturer would undertake to produce an aircraft, for ex 
ample, to contorm to the specifications which we have established. and 
those specifications generally relate to the mission to which that ain 
craft would be assigned. 

Senator M ALONE. Well, the lack of assurance that this metal would 
be available prevents the desioners from anticipating the use ot { 
nium in any design they furnish you at the present time / 

General Merzcer. I would think so. I certainly have the greatest 
confidence and respect in the world for the integrity of the aeronauti 
cal industry, and I am sure that integrity of industry would demand 
that industry design within their knowledge of the « ‘apabilities of the 
material to support the design. 

I do not believe that the American industry would sell the Gover! 
ment down the road. It is just normal, ese that they proceed 
with caution as do we proceed with caution in approving. 

Senator Martone. But their caution now dependent upon the 
available supply? You know what it will Foy when you get it? 


General Mrerzcer. We know many things it will do. We don’t 


know all about it. gut we know many things it will do and we know 
at this point that there are aircraft fairly well along in design that we 
need, the country needs to maintain or achieve air superiority, and 


which must use titanium in substantial quantities. 


UNITED STATES NO’ 





ONLY PRODUCER 


Senator Martone. It is not anticipated or believed that we are thi 
only nation which knows how to make titanium, is it ? 

General Mrerzaer. No, sir: we are not. 

Titanium, and good titanium, as far as reports given us are con 
cerned, is being produced in Japan. 

Senator Matone. Are we buying any of it? 

General Merzcer. We ourselves are not, but the industry is buying 
Japanese titanium, sponge, in what quantities we don’t know. We 
understand that one or two of the companies have negotiated with 
Japanese sources for the output of the Japanese plants. 

Senator Martone. What is the price?’ Do you know how it com- 
pares to the price at which we are able to produce titanium ? 

General Merzcrer. I heard, Senator Malone, that it could be laid 
down in this country for a fraction less than the cost, than the selling 
price of titanium produced in this country. I don’t know whether 
that situation exists now or not. 
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That may have been the situation when the Japanese were trying 
to sell it. The price will change with the demand. I am sure the 
Senator knows that. 

Senator Martone. This is probably not the last of your appearances 
hefore the committee, and perhaps in the interim you may find out 
more about this particular production. 

Isn’t it a fact that we are buying some titanium from England? 

General Merzcer. [I am not aware that we are buying from Eng- 
land. We are selling titanium to England, I understand. 

Senator Matone. They do produce titanium in England, do they 
not ¢ 

General Mrerzcer. Not that I know of in any great quantity; not in 
production quantities that [ know of. 


MUST KEEP PACE 


Senator Matone. Well, the facts are that if we do not keep pace in 
our production of titanium for our airplanes, bombers and fighters 
and military airplanes, other nations which might be potential 
enemies could get the jump on us in the production of this vital mate- 
rial. That is a potential danger, is it not? 

General METZGER. Yes, SIT, very definite danger. The danger be- 
ing that our aircraft will not be competitive with the aircraft of our 
enemies, Senator Malone. 

Senator Matone. As a matter of fact, our aircraft would be obso- 
lete if they were not constructed out of this new metal ? 

General Mrerzcer. That is a very blunt way of presenting it, Sena 
tor Malone, and I agree. 

Senator Martone. And some of us are very much afraid we are 
manufacturing some obsolete equipment now. 

Could you give me, for the benefit of the record, General, what is 
the present production and the projected supply of this metal right 
at the present time ? 

General Merzcrr. It might be interesting. Senator Malone, if i 
answering that question and if you will permit to give just a little 
background of the supply picture. 

Senator Mavone. I would like it if you would, for the benefit of 
the committee. 

General Merzcrr. Yes, sir. In 1952, the Department of Defense 
requested DMPA, Defense Minerals Procurement Agency—— 

Senator Martone. Spell out what these names means. I have al- 
ways intended to introduce a bill to make it a penitentiary offense to 
use initials. 

General Merzcer. That would be very appropriate, Senator Ma- 
lone. 

Senator MALonr. Washington streets are paved with them, and 
everyone is confused. 

General Merzcer. The Department of Defense requested Defense 
Mineral Procurement Agency to provide for titanium sponge capacity 
of 35,000 tons per year by 1956. 

That request of the Department of Defense was based upon re- 
quirements furnished by the three military departments. 
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35,000 TONS REQUESTED 


General Merzcer. The 35,000 tons requested by the Department of 
Defense resulted in an expansion program certified to reach 22,000 
tons per year in 1956. 

Senator Martone. I thought you said 35,000 ? 

General Mrerzcer. 35,000 tons was requested by the Department of 
Defense. 

It resulted in a certified expansion program of 22,000 tons. Of 
that 22,000 tons, 15,000 tons per year are on contract. 

When I say “on contract” there are three manufacturers, Titanium 
Metals Corp., Du Pont, and Cramet, which is the Crane Co. 

Senator Martone. The last contract was a recent one ? 

General Merzcrer. Yes, sir; that is the most recent. 

The contracts which are, in substance, underwritten as to capital 
expenditures by those companies, by the Government; that is, the 
Government agreed to purchase in certain quantities per year at a 
certain price. 

Senator Matonr. Did I understand you to say 32,000 tons per year ? 
General Merzcer. 22,000 tons per year. 

Senator Martone. 22,000 tons per year have been certified. Of that 
amount how much is under contract ? 

General Merrzcrer. There are 13,200 tons under contract at this 
time: 8.800 tons, to be exact, uncontracted balance. 

The capacity at du Pont, when the expansion program is complete, 
should approximate 3,600 tons per year. 

Senator Matonr. How much are they producing at the present 
time ? 

General Mrrzcer. I would say 1,650 tons per year. 

Senator Martone. A little less than one-half, about 40 percent. 

General Mrerzcer. Yes, sir. Titanium Metals should have the same 
capabilities, 3,600 tons per year. Their production at this point is 
fluctuating, and I would prefer that they state their projected capa- 
bility. 

Senator Martone. What are they producing at this time? 

General Merzcer. Well, it is fluctuating so that I believe inaccept- 
able—this was sponge production I was talking about—— 

Senator Matonr. 3.600 tons of sponge / 

General Merzarr. Yes, sir: that would be about 700 tons from Ti- 
tanium Metals Corp. in the fourth quarter of this year, which would 
be 2,100 tons on an annual basis. 

Senator Matonr. This is sponge? 

General Metzcrer. Yes. 

Senator Martone. For the benefit of the reporter, the figures you 
have been giving have bee n ae 

General Merzcer. Yes, si 

Senator Martone. The sredinnnd and the actual? 

General Mrerzcer. Yes, sir. 

Senator Maronr. What was the figure that you gave for the total 
production in 1955 for the Titanium Corp. ? 

General Mrrzcer. For 1953, well, this 400 tons in the fourth quar- 
ter—well, 700 tons in the fourth quarter exceeds the production in the 
first three quarters of this year. 
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Senator Matonr. What was the sponge production in the first 
three quarters ? 

General Merzarr. I don’t have those figures. I believe Titanium 
Corp. could furnish them more accurately than I, but I would say not 
to exceed 500 tons a quarter of sponge. From January to June, Ti- 
tanium Metals, we estimate 132 tons. 

Senator Matone. Of sponge? 

General Merzcer. Yes, sir. June to December, we estimated 192 
tons. 

Senator Martone. Are you talking about sponge? 

General Merzcer. Yes, sir. That is 1952. 

Senator Martone. From June to December, how much? 

General Merzcrr. July to December, 192 tons. 

Senator Matonr. That made 324 tons in 1952? 

General Merzcer. 324 tons. 

Senator Martone. In 1953, what was the actual production for the 
first three quarters? 

General Merzcer. For the first 6 months of 1953, it was 509 tons 
of sponge. For the last half of 1953, we estimate 1,500 tons. 

That makes a total actual and estimated for the year of 1953, of 
2,009 tons of sponge from Titanium Metals Corp. 

Senator Martone. It appears that would be a very satisfactory 
increase ? 

General Metzcer. Yes, sir; the improvement is good although the 
production is somewhat behind schedule, and the order board of the 
company, as we know it, shows a considerable backlog resulting 
from inability to deliver or to comply with original delivery 
promises. 

Senator Matonr. What were the requirements for titanium as com 
pared to production in 1953 / 

General Merzcrer. Well, in 1953, the total requirements are esti 
mated at 3,421 tons; total estimated supply, 2,450 tons. 

Senator Matone. That is requirements compared to what they will 
deliver ? 

General Merzcer. Yes, sir. 

Senator Martone. I thought it added up to 2,009 tons. 

General Merzcer. I am putting in here TMC. 

Senator Matonr. You mean Titanium Metals? 

General Mrerzcer. Yes, sir: we estimated that at 2.009 tons. 

Senator Martone. I thought that was sponge. 

General Merzecrer. Yes, sir; that is right; sponge. 


DEFICIT IN 19538 


Senator Martone. And that is Titanium Metals? 

General Merzcer. We are talking about three producers at present, 
DuPont, Titanium Metals Corp., and the United States Bureau of 
Mines. 

Senator Martone. They are the only three producers at this 
moment ‘ 

General Merzaer. Yes, sir. 

Senator Martone. The Crane Co., what do you call it? 

General Merzcer. Cramet. 
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Senator Matonr. We will get to that later. 

General Merzcer. Yes, sir. We show a deficit of 971 tons of 
titanium sponge in 1953. 

Senator Martone. You are still talking about the Titanium Corp? 

General Merzcer. That is total requirements as against total 
availability. 

Senator Matone. But from the three sources you estimate 971 tons 
short of the total expectancy in 1953 ¢ 

General Merzcer. Not the total expectancy, the total requirements 
short of satisfying Department of Defense requirements in 1953 is 
971 tons. 

Senator Matonr. Then to complete the record, what part of this 
deficit is chargeable to the Titanium Corp? 

General Merzcer. Well, we had hoped that Titanium Metals would 
reach, would more closely approximate their capability of 10 tons 

day, or 3,600 tons a year in 1953, more closely approximate or 
reach it than they have. 

Senator Martone. Well, this is sponge? 

General Merzcer. Yes, sir. 

Senator Martone. What is the actual production as of today ¢ 

General Mrerzeer. In sponge / 

Senator Martone. Yes. 

General Merzcer. For the year 1953¢ Do you want Titanium 
Metals or the total ¢ 

Senator Matonr. We are now considering the Titanium Metals 
Corp 

General Merzcer. The actual production today for the first 6 
months of 1953 from Titanum Metals Corp., according to our re- 
ports, 1s 509 tons. 

Senator Matonr. How much is that per day? That would be 
180 divided into 509. 

General Merzcer. It is a little under 3 tons per day. 

Senator Manone. Right at the moment that is where we are? 
There will probably be some increase to 3 or 4 tons a day, would 
you say ¢ 

General Merzeer. 700 tons for the fourth quarter would be a sub- 
stantial increase. 

Senator Matone. Well, there is 1 month gone on the fourth quar- 
ter. Has production stepped up so you can count on the 700 tons? 

General Merzcer. We don’t have the forecast by months. Our 
only forecast is for the 4 quarters. 

Senator Matonr. And that would be 700 tons for the fourth 
quarter ¢ 

General Merzcer. Of sponge: yes, sir. 

Senator Maton. That is about 4 tons a day? 

General Merzcer. Yes, sir. 

Senator Manone. A little less than 4 tons per day. What is the 
estimate for next year? 

General Merzcer. The estimate is the achievement of the 10-ton- 
a-day rated capacity of the plant, or 3,600 tons a vear in 1954. 

Senator Matonr. Do we reach that rate of production imme- 
diately after the first of the vear? 
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General Merzcer. No, I don’t say we will. There are certain tech- 
nical difficulties and quality problems, quality of the pores which 
Titanium Metals Corp. have been confronted with from the beginning. 

Senator Martone. Off the record a moment. 

(Discussion off the record.) 

Senator Martone. On the record. 

General Mrerzcrer. As I was mentioning, the forecast of the capa- 
bility of Titanium Metals Corp. to reach the rated plant capacity, 
it depends entirely upon their ability to solve some of the tech- 
nical problems which have affected their production and have af- 
fected the quality. 

Senator Martone. What are some of these problems in general? 

General Mrrzcer. We are not familiar with that at all, Senator 
Malone. I feel that Titanium Metals are well qualified to answer 
that. 

Senator Matonr. You do know something about the product itself, 
though. What does the product that you are getting now lack to make 
it usable ? 

General Merzcer. Well, the sponge has been too hard. The Brinnell 
hardness has exceeded the specifications required for aircraft use in 
many instances. 

Senator Matonr. Could you give us those specifications just for 
the benefit of the record ? 

General Mrerzcer. Well, again I would like to qualify this to the 
extent that our manufacturers employing or using the mill product 
may be able to use metal which exceeds the specified Brinnell! limits, 
but it is a costly proposition for the manufacturers to use it in that 
manner and it is rather discouraging. 

Every attempt is being made by all the producers, by both Titanium 
Metals and Cramet and the Bureau of Mines, to conform to the limits 
which have been established. 

Senator Martone. What are those limits? 

General Merzcer. Those limits for alloy sheet would be 150 or 
below Brinnell hardness and for ingot stock 180 Brinnell. 

I don’t know as to Titanium Metals—Mr. Ronnie Smith may know, 
I am sure he knows—just what proportion of his production is ex 
ceeding these specifications, and therefore not acceptable for conver- 
sion to ingot by Titanium Metals for aircraft use. 

Senator Matone. Material of a hardness higher than the set limits 
is unacceptable because it is hard to roll evenly and produce the sheet 
metal ? 

General Merzcrr. That and its strength characteristics. It doesn’t 
have the ductility required; it doesn’t work as it should work as is 
required to produce our equipment, or it doesn’t have the strength 
characteristics essential for the application of it. 

Senator Martone. Then, as a matter of fact, you are only getting 
a small amount of metal which meets the set limits and is usable? 

General Merzerr. Well, these figures which I gave were production 
figures as we know them of acceptable quality sponge. 

Senator Martone. That is what I mean. 

General Merzcrr. How much more sponge was produced which 
didn’t meet the specifications and was disposed of in some other 
manner we don’t know. 
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Senator Matonr. But the figures you gave for the record are the 
acceptable grades ¢ 
General Mrerzcrer. Yes, sir. 
Senator Martone. Let me ask you, General, when you let a contract 
to these companies are they confined to one process in making titanium 
or are they allowed to use any other processs that would produc e the 
required grade? 


RESEARCH IMPORTANT 


General Merzcrer. Well, the contracts were let through General 
Services’ Administration, certified by DMPA. I have given the cor- 
rect term before on that. They were generally based, so we under- 
stand it, on one method. 

It was more or less necessary for each company in securing its con- 
tract from the Government to prove that it had operated a successful 
process, and that process in common use and recognized as an ac- 
ceptable process is the Kroll process. 

Continuing research and development on the part and at the expense 
of each company is highly desirable and it is undoubtedly under way. 
That is research and “development into continuous production proc- 
esses rather than the process of the Kroll method. 

Senator Martone. Will you explain that further? Is the Kroll 
method confined to the batch process? 

General Merzcer. Pretty generally accepted as a batch process, yes, 
sir. 

Senator Martone. And the Kroll process is not adaptable to a 
continuous process ¢ 

General Merzcer. Not as a continuous process is generally defined 
and interpreted, no, sir. 

Senator Martone. Now, particularly are the contractors confined 
to the Kroll process ¢ If they met the specifications would it make 
any difference to the Government how they manufactured it? 

General Merzcer. No, sir, it would not. 

Senator Matone. So, as a matter of fact, whatever work they are 
doing on the side in their laboratories, is all to their advantage if 
they discover a new method which is cheaper or faster? 

General Merzcer. It is very much to the advantage of the titanium 
industry, and most certain of great advantage to the Government 
in that a continuous process should not only increase the supply and 
provide expansibility, which we would need in the event of a mobili- 
zation effort, but also would reduce cost. 

Senator Martone. Well, where, if any place, is the Government con- 
ducting research for a continuous process ¢ 

General Merzcer. Well, I believe that the United States Bureau 
of Mines is doing work along those lines. 

Senator Matone. Right here in Boulder City? 

General Merzcer. I don't know whether it is here or not. 

Senator Matonr. We will find out about that later. 

General Merzcer. Yes, but I do know that many research com- 
panies and groups are working on other preseeens, continuous proc- 
esses such as electrolytic processes, iodide processes, which would 
lend themselves to a continuous production line. 
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Senator Matone. You seem to need this material so badly that 
you have, through the Department of National Defense, demanded 
that the Bureau of Mines go into production here. 

Does that production, handicap or restrict the Bureau’s labor: atory 
work to discover a new continuous process 4 


PRAISES BUREAU WORK 


General Mrrzcer. I think not, definitely not. The work which the 
United States Bureau of Mines has done at Boulder City, I personally 
feel is responsible for the state of art of the production of titanium 
tod: ay. 

The work has been of immeasurable value to the country and to 
the industry. Iam sure that it has in no way handicapped them in 
their attention toward refinement of the process or development of 
new processes. 

In fact, I believe that the work the small production at Boulder 
City of the United States Bureau of Mines was essential to the refine- 
ment and development of the Kroll process, or essent ial to the develop- 
ment of any other process. 

Senator Matone. Their production would help in the search for new 
methods, and better and cheaper ways of making titanium / 

General Merzcer. I think so very definitely. 

Senator Martone. Mr. Wartman has come to my attention many 
times in the last several years as the real father of a lot of the work 
at Boulder Dam. Very few people who do research work ever receive 
recognition for their work, but I intend to bring him to the attention 
of the Bureau of Mines for some kind of recognition. 

General Merzcer. I think Mr. Wartman certainly deserves it. os 
has made a great contribution, as have his people, and the people a 
the United States Bureau of Mines at Boulder City. 

Mr. Matson and others have been in this without benefit of gain, 
personal gain whatsoever. They have contributed their time and 
energy and have performed great service to the country. 

Senator Matone. That happens many times. 

I remember several years ago, maybe 15 years ago, the Bureau of 
Mines was working with the U niversity of Nevada and perfected 
the method of produci ing electrolytic manganese. This method has 
received little attention but could become very important in the field 
under certain conditions, and is being used now. 

I think there should be more attention paid to these men. 

Will you proceed with your statement, General Metzger ? 

General Merzcrer. Senator Malone, would you care to pursue any 
further the development work of companies ? 

Senator Martone. Yes; I would like to take up the DuPont Co. 
now. They seem to be the only other company now in production, 
Then, of course, mention the ares of the Cramet Co. 

The committee is interested, I might say at this time, in anything 
you can offer us that will add to our knowledge as to present and 
possible future demands, consumption, production, and the processes 
used in the production of titanium. 

This is not a criticism of any company or individual, or even the 
Government, because the Government people are in between two 
fires. 
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If they let too large a contract for something that is not perfected 
and costs so much money, they are subject to criticism if it doesn’t 
work out. On the other hand, if they let no contracts, or too small 
contracts, and due to war, production of large amounts of titanium 
becomes necessary for our national defense, they would be subject to 
criticism. We must get into production if we are to cheapen the 
process, So we are just at the point where a Senate committee might 
be of some help to the producers and to the individuals like yourself. 

So if it seems that we are going into considerable detail, it 1s mostly 
for our engineers and technicians to interpret this for the committee so 
proper recommendations can be made. 

I hope it will not be considered a criticism of any company or indi 
vidual. 

General Merzcer. Iam glad you made that remark, Senator Malone, 
ecause I have omitted making that remark personally. I am sure if 
is understood by ali that any remarks I make, officially or unofficially, 
are not intended in any way to be critical, or are intended to be in the 
form of criticism. 

Senator Martone. What we need from you and your associates—and 
we will be calling you and your associates to testify further in Wash 
ington—is the exact status of titanium production, what in your 
judgment can be done to speed up production, what your present uses 
of titanium are, and what you would do with it if the designers were 
assured that they could get all the titanium they wanted. 

General Merzcrer. I understand. 

Senator Martone. Your remark that the raw material is available 
in the United States, and in this hemisphere, for any amount of manu 
facture, once the processes are perfected to do it, is really the crux of 
the matter. 

If we can be assured, and I think we can before we get through. that 
the entire 77 materials, minerals, and fuels can be made available in the 
United States of America under certain conditions, or at least speeded 
up, we want that assurance. 

“Per haps there might be one or two materials that you could haul bx 
airplane, such as industrial diamonds, but we are now dependent upor 
areas across both oceans for some materials which must be shipped by 
boat. We depend on Burma for tungsten, the Malay States for tin. 
Africa for manganese and chromite. 

We are now getting manganese from India, but 24 hours, or maybe 
2 hours after an all-out war was under way, the only way we could pay 

nv attention to India would be on a map. 

General Merzcer. That is correct. 

Senator Matonr. So having served as special consultant in an all- 
out war to the Senate committees and to the Secretary of War. I know 
by sitting with the War Production Board that the Germans with the 
old type submarines were sinking from 88 to 90 percent of our ship 
ping coming out of Africa with chromite and manganese. 

So most military strategists, believe that if we had to ship these 
materials across either ocean through the submarine menace and atom 
bomb, it would be a miracle if we secured enough production to keep 
our factories going. 

So that is the reason the Senate has charged this committee with 
determining the availability of these materials in wartime. This is 


| 
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the first time it has ever been done. but if we are going to talk war, 
we had better talk about what we are going to do if we have it. 

Your remark that the necessary material is available in the Western 
Ilemisphere is enlightening, and it is then up to us to do something 
about it. We have always whipped scientific and laboratory problems 
and we can do it now. 

Do you agree this is a very important step ? 

General Merzeer. I think this is a very important step. I am only 
sorry it wasn’t done some time ago. It doesn’t do any good to be 
sorry, but this interest at this level in problems of critical materials 
and the self-sufficiency of this country is essential to the security of 
this country. 

Too little thought has been fiven to it. We live in a land of ple nty, 
but the very fact that your committee has eemrnnes that there are 
77 critical materials, critic: to the production of eapons that we 
might need in defense of ican ane’ tical to the— 

Senator MALONE. Economy. 

General Metzcer. Maintenance of a healthy economy or a minimum 
economy 1m the event of war, the ras fact that has been developed, 

if brought to the attention of the publie and I something is done about 
it, is a tremendous step forward in the security of this country. 


MUST REDUCE COS' 


Senator Manone. Well, debate in the Senate indicates the Senators 
want this information because they believe they can bring about a 
meeting of the minds and of course, furnish the required money trom 
the producers; that is, the Titanium Corp., the Du Pont Corp., 
(ramet, and any othe companies to which contracts may be let. We 
hope to ¢ ‘lose the gap between prese nt pr ice ot slooa pound, which is 
too expensive for commercial use, and the $2 or $3 a pound which have 
been mentioned to the committee. I was going to ask you a little later 
what you thought about these matters. 

But the purpose of the committee is to assist the producers and the 
Department of National Defense and also, the commer ial users for 
the very reason that once a thing becomes comme! ially available, the 
national defense doesn’t have to worry as it can then be produced i 
this country. 

General Mi TZGER,. That is correct. That ls where we should find 
ourselves in the position that industry through commercial use pro 
vides the capability to support a defense effort. That is where we 
must be eventually. 

Senator MAtone. There is no stockpile like a vyolng concern 1n 
dustry. 

General Merzerer. That is correct: I think it is recognized that the 
greatest stockpile is the strength of this country, the industrial might 
of this country. 

Senator Matone. Thank you, General 

Now, if you will proceed with the Du Pont Co. along the same line 
of testimony you have covered with the Titanium a ‘orp. 

General Merzcer. Well. as I mentioned before, Du Pont has a 
capability, when the facility is completed, to produce 10 tons a day or 
3,600 tons a year, 

In 1953 Du Pont produced 455 tons in the first 6 months. 
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Senator Martone. January to June, inclusive ? 
General Mrrzcer. Yes, sir; and it is forecast that July through 
December they will produce the same quantity. 
Senator MALONE. gtr 
General Mrrzeer. Yes, s 
Senator Matone. That al be how much, then, for the vear ? 
General Merzcer. For the year, 905 or 910 tons. 
Senator Mavone. Instead of the 3,600 4 


General Merzcer. They had a capability of 900 at that point. Their 


expansion is not as far along as Titanium Metals Corp. 
Senator Matone. Give us the program of expansion expected. Tn 
other words, what is expected this year 4 


General Mrrzcer. That is all that was expected this year. Their 


rated plant capacity was fulfilled. 

In 1954 it is expected that Du Pont will produce in the first 6 months 
1,045 tons; in the second 6 months 1,655 tons, for a total 1954 produc 
tion of 2,700 tons against a rated capac ity of 3.600 tons. 

It is expected in the first 6 months of 1955 they will reach their 
greatest capacity. 

Senator Manone. 1,800 tons? 

General Merzeer. 1,800 tons in a 6-month period. 

Senator Matonr. Then they are complying with the terms of the 
contract ¢ 

General Mrerzarer. Yes, sit 

Senator Manone. Tell me about the quality. Does this production 
meet the specifications ? 

General Mrerzcer. Well, these are shipped quantities, as we under 
stand it from the information furnished us by GS A, and by Du Pont. 

Senator Matonr. Acce »pted by the GSA, meeting the spec ifications 
laid down that vou have heretofore placed in the record? 

General Mrerzcer. Yes, sir. 

What they have produced off-quality or substandard in addition to 
this we don’t know, but with a rated pli int capacity of 900 tons which 
they should exceed by 5 or 10 tons, it is doubtful that they produced 
much bad sponge. 


BUREAU PRODUCTION 





ator Martone. Have you said anything about the actual produe- 
tion ‘of titanium by the Bureau of Mines? 

General Merzcer. Titanium production ? 

Senator Martone. Yes. 

General Merzaer. No, sir. The Bureau of Mines had a rated capac 
itv of 216 tons annually, and our figures indicate they produced 32 
tons from January to June 1953. 

It is expected they will produce in the last half of 1953, 101 tons, 
for a total of 133 tons. 

It is expected that in 1954 they will produce 108 tons in the first 
6 months, whic h is their rated capacity. 

Bevond that point I don’t believe it has | een decided that the United 
States Bureau of Mines will continue as a production facility. I think 
they will be in a position to discuss that point better than I. 

Senator ens NE. It is believed that by that time the productior 
elsewhere ill take up the slack ? 
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General Merzcer. No, sir; it will not take up the slack but other con- 
siderations, such as for one, the Government in business may have a 
bearing on the continuation of the United States Bureau of Mines as 
a production unit. 

Senator Matone. If this metal is important, as your testimony 
shows, somebody better get into ee tion fast. 

General Merzerr. It should have been in production, Senator Ma- 
lone, prior to this. It takes 2 years to bring a facility into production. 
That is to the rated capacity, in any event, and with all the bugs and 
technical difficulties confronting any company in setting up a produc- 
tion unit, with the material and metal as new as this, it might exceed 
2 years now with others to reach their rated capacities. 

Senator Marone. Being one of the men on the Senate floor who does 
not believe the Government should be in any kind of business where 
private business can do the job, I am also very adamant that we spend 
whatever money is necessary on pilot plants or even for actual Govern- 
ment production such as occurred in synthetic rubber, until private 
companies can take over and go ahead on a commercial basis 

Without synthetic rubber we could have lost World War II. With- 
out enough titanium, if some other nation, a potential enemy, got into 
production we could lose World War IV, could we not? 

General Merzcrer. Yes, sir. 

Senator Martone. Well, aren’t we at the point where we better start 
looking at. our hole card and do what is necessary ¢ 

General Merzcrr. I think it is essential that we do it, and do 
immediately. 

Continuing with this sup ply picture, at this point there are still 
8,800 tons of a certified expansion program uncontracted, with a lead 
time, I think, of 2 years to bring it into production. 

Senator Martone. And within the 3,600-ton per year you discussed ? 

General Merzcer. That was within the 22,000 tons. 

Senator Martone. Yes; I am sorry. 

General Merzaer. Still 8,800 tons uncontracted. It poses a prob- 
lem, there is no question about it. It is a problem to industry and a 
problem to the Government as to whether this balance, or whether 
additional facilities, should be built around the present method. 

It is as great a problem, or a greater problem, I would say, for 
industry than it is for the Government, because the method employed 
in underwriting this expansion requires a capital investment on the 
part of industry, and industry is understandably hesitant, I believe, 
to proceed with capital improvements of rather significant propor 
tions around a process which may not be the final answer. 

Senator Matonr. Are you familiar, General, with the work going 
on in the laboratories throughout the country, not only to perfect the 
Kroll method but to develop new methods? 

General Merzorr. Yes, sir. 

Senator Mavone. And their status? 

General Mrrzcer. Yes, sir, generally. 


PROCESSES 


Senator Matone. | hope } vou can give the committee some idea of 
the progress you believe is heing made in the laboratories not only on 
the Kroll process but on other processes. 
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‘| hey also, I believe. have gone through the laboratory st ive. 


Kennicott Copper had a process; Union Carbide 
Senator Martone. Are they doing laboratory work also? 
General Merzcer. Yes, Union Carbide is. Union C 
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ct to the development work of Horizons. 
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General Mrerzcer. Unfortunately there has not been. The desir 
ible free exchange of information between the producers, In my 
OpimMi1on, has not oe urred, I believe many of the headaches wh ch 
they have been having—and I refer to Titanium Metals Corp., if I 
may could have been eliminated had a free ex: hange of information 
been undertaken or provided between the Bureau of Mines, Du Pont, 
ind Titanium Metals Corp. 

Whether they are getting together at this point or whether that 
nformation 1s available generally, I don’t know: I doubt it. 

Senator MALONE. The Bureau of Mines ntormation would be 
available to either one, would it not? 

General Mrerzcer. If requested. 


Senator Matonr. Let me ask you this. Naturally we have a patent 
law. and ] have been a oreatl supporter of the patent law. | have 
been in the engineering busin for 35 vears, and about the only 


] 
} 


reward for laboratory work—where thousands, hundreds of thou- 
sands, or even millions of dollars may be expended by companies 01 
individuals before any results are obtained—is the use of the process 
they developed over the patent pel iod. 

Has there been any attempt to work out a common ground where 
companies like the Titanium Corp. or the DuPont Co. could really 
exchange information subject to protection for any production out 
side of national defense production / 

Are their own patents protected after the interc]l ange of informa- 
tion ¢ 

I think that would be a very important point to any company that 
is pouring hundreds of thousands of dollars into the laboratories: 

General Metrzat R. I don’t believe the patel t problem or proprietary 
rights consideration has in any way entered into this free exchange. 
The Kroll method basically is a method in use, and that is on a royalty 
basis. 

Senator Martone. Isn’t it a fact that a basie process patent “| a 
company or an individual that pours the money into it, eve 
is of very little value unless you have subsequent patente 
ments of the basic patent ? 

You know the Kroll process 1S being used by both, but f one of 
them patents an improvement on the Kroll process, naturally i 
commercial work they would want to profit by it to get back some of 
the money expended in developing the improvement, 

What I mean by that, if there was a free interchan 
tion, how could the patent holders be protec ted wit 


; 


production exclusive of Government requirements ¢ 


SITOULD INTERCHANGI DEAS 


General Merzcer. I have been asked by certain of the industry 
1] 


concerning that same question. I think what we are talking about 


is equipment design and plant layouts, refinements to the Kroll 
process and its local company know-how, \ is been gained 
through some considerable expense. 

I don’t believe it is patentable, and that vy be the problem. It 
is just a question of exchange of know-how. How you overcome this, 


and so forth, and so on, in equipment design, and so on. 
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[ believe that has a very large bearing on some of the difficulties 
that have confronted some of these companies. 

From information I have received, and it is of a generalized nature, 
I think that Cramet should have had available prior to the ordering 
of equipment and the design of equipment for their plant, should 
have had available the know-how and the technicians of the Bureau 
of Mines and the Titanium Metals Corp. and du Pont. 

Senator Matone. Well, without question they will have the Bureau 
ot Mines know-how. 

General Mrrzcer. They will have; again, if they don’t have it, it 
is their own fault 

Senator MAtonr. But you think it should go further and there 
should be an interchange of ideas by du Pont, Titanium, and Cramet, 
and any other company which might get into production for national 
defense purposes ¢ 

General Merrzerr. Yes, sir. I have always taken this position, 
and I made it very clear when confronted with the problem, such as 
you are posing here, and when we try to do something in the way of 
supporting a program that was good for the titanium industry in its 
infancy, that is good for everybody in the country, and I see no 
reason to withhold information on any part of it. 

Senator Martone. It may be that your position might gain weight 
due to the fact that none of the producers may be able to do what 
they are doing now except for Government money 

General Merzcrer. That is true. I don’t believe any of them would 
have gone forward without that Government underwriting. 

Senator Manone. Yes, with this Government help. I am con 
vineed, and | think our committee will be convinced before we ret 
through, that in any strategic or critical materials in which our pro- 
duction is deficient or nonexistent, Government money should be 
ised to bring about or increase the production of these strategic and 
critical materials. 

That is, when Government money is voing into these various 
projects there might be added weight to your argument that they 
should cooperate. There is no question but what synthetic rubber 
probably would not have been available for 25 or 50 years if it 
hadn’t been for the use of Government money in its development. 
That also applies to a good many of these materials, such as zirco- 
nium, does it not? 

General Merzerr. It certainly does. 

Senator Matonr. What about the mill products? After you 
produce sponge, where is it milled and made available for your use? 

General Merzcer. There are 3 or 4 principal converters and pro- 
ducers of mill products. 

There is Allegheny-Ludlum Steel, which utilizes substantially 
the entire output of Titanium Metals Corp., in producing stock, 
bar stock. 

Republic Steel is a substantial producer, and they get their sponge 
from Du Pont, I believe. Remeru is another. 

Senator Martone. How do you spell that? 

General Mrerzcrer. R-e-m-c-r-u. 

Senator Matonr. Where are they, in Pittsburgh ? 

General Merzcrer. Midland, Pa. 
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Malloy-Sharon Steel also operate, I believe, with Du Pont sponge. 
The Japanese sponge which we talked about earher will un- 

doubted|y be, if it is imported in substantial qu intities, used by one 

ol those companies or more, 

Senator Matone. It is being imported at this time? 

General Mrerzcer. Yes, in small quantities. 

Senator Matone. Do you know the quantity ? 

General Mrrzcrer. 10 tons a month is their production, but I don’t 
ka ow what is being shipped here. 

Senator MALongeg. You don’t know what thei pla of expansion 


is ? 
General Metzger. They are expanding, yes, sir, but we don’t have 
the details on it. They are very much interested in expansion. 


Senator Matonr. How does the quality compare to the quality of 
our production ¢ 

General Mrrzcer. We hear it is very acceptable; it is comparable. 

Senator Martone. They are very energetic people. 

General Merzcrer. Yes, they are. 

Senator Matonr. And their wages are very 

General Merzai R Wages are low ana they have plenty ot 
manpower. 

Senator Martone. The time might come when they would be com 
petitors of ours in the production of titanium, would they not? 

General Mrerzcer. They could be: yes, sir. 

Senator Matonr. That is all of the mill producers? 

General Merzcer. Well, there are others, but these are the pri 
cipal producers as we know them. 

Senator MALONE. Tell us something about the cost of the sponge, 
and the cost of the sheet as it becomes available for your use from the 


] 


Low. 


various sources. 

General Merzcer. Well, when we speak about costs, Senator 
Malone, I will refer to selling price. 

Senator Matonr. Yes, of course, what it costs us. 

General Metrzcrer. What it costs our manufacturers 

Senator Martone. That is right. 

General Merzecrer. It is our understanding that the market price 
for sponge is $5 a pound. 

Senator Martone. And is that what you pay for it under contract 
with these companies like Titanium Corp. and du Pont ? 

General Metzger. We buy no sponge. In fact, we buy no mi 
products; our manufacturers do. 

Senator Martone. I understand: I was a little ahead of the game 
there, but what is the price you take into consideration in your con 
tracts with the manufacturers ? 

General Merzcer. Well, we pretty generally figure that our man 
facturers who are to put titanium in our equipment, in mill product 
form without manufacturing loss, this gross will approximate $20 a 
pound. 

Senator Matone. In a rolled sheet? 

General Merrzcer. It depends on the shape and form and the 
product. 

Senator Matone. And $5 a pound for the sponge? 

General Merzcer. Yes. 


} 
i 
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Senator Martone. In other words. to roll it and prepare it in the 
shape form costs about $15 a nound ¢ 
General Merzorr. Plus the losses which accrue: ves, sir 


RECLAIMING SCRAP 


Senator Maronr. Would you give us a description of these losses? 
It is the understand ng of the committee that at the present time the 


Scrap | not reclaimable like rap steel. 

General Merzcer. That has been the case: that 3 orrect, Senator 
M Lione. It ODV10 ly necome the quir ke t VAV to rease pply 
to reciaim the scrap. Substantial scrap generated, not only in tur! 
ings and borings and croppings of mill products but also in the 
scalping of ingots and in bad sponge it elf, or off-quality sponge, I 


should say. 

Senator Matone. About what percentage of the sponge purchased 
for $5 a pound turns up in the finished material ? . 

General Mrerzcer. About 60 percent. 

Senator Martone. 40 percent waste ? 

General Mretzcer. Yes 

Senator Matonre. Is there any practical method of re ming the 
scrap at this time ? 

General Metrzcer. We think so. We came about it more or less 
by accident. 


If I may t digre here a moment. altho oh I think it | pert nent 
to the committee's interest — 

Senator Matone. The committee is interested in ascerta g 
whether the price of the finished material sald be lowered. If 


of obta ning a lower price would be much greater. 


there is a practical method for reclaiming scrap, we think the chance 


General Merzcer. Recognizing that scrap was accumulating in the 
country at a rather terrific rate even with low production of the 
metal, and reaching something in excess of a million pound of scrap 
»n various forms, we undertook in the Air Force 


Senator Matone. You say that amount of scrap has accumulated 4 
General Merzcer. Yes, 
Senator Matone. And is ivailable at the plant ¢ 
General Merzcer. Scatt ered throughout the country, not too m n 
of if reach j 
do with it. 
Senator Matonr. But they are saving the scr: ap, hoping a method 


! 
‘ 


vill be deve loped 1h order that the scrap can be rec li Lime “cl ¢ f 

General Merzcer. Yes, sir. 

We undertook to manufacture a scrap process development and 
we sent proposals out. We had a million dollars that I was willing 
to spend to get a good scrap process development program under 


ing the junk dealer because there is nothing much he can 


way. 
We learned right ag that time that industry, of its own accord 
and at its own expens . had been of course preeenns along those 


lines and that one ana had been developed by Allegheny Ludlum 
Steel which showed great promise. 

We have taken a look at it and DMPA is presently reviewing it. 
It will require some financial support, but I believe that if DMPA 
feels that the process has good possibilities that they may support 
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Allegheny Ludlum in providing the facilities to engage in this 
program. 

But I think also that that process, that development or technique— 
whatever you wish to call it—is a good one and should be made 
available to anyone who wants to get into the business. 

Senator Martone. Again, you think that as long as Government 
funds make this possible, an argument can be made for the interchange 
of ideas and laboratory results ? 

General Mrrzcer. Yes, sir. So I have great hope that the scrap 
problem will be solved within the near future 

Senator M ALONE, Is the Bureau of Mines working on that also ? 

General Mrrzcrr. I don’t know, Senator Malone, whether they are 
or not. ; 

Senator Martone. If a practical method of reclaiming this scrap 
turns up, what would happen to the price? What immediate effect 
would that have on the price of the finished product ¢ 

General Merzcrr. I don’t believe it would have any. It might 
stabilize or increase the price of the scrap, which would reduce the 
final cost of the application of our product. 

Obviously at this point, or up until now, being itself of little value 
and since our manufacturers secure little, if Fensthine, for it, if some- 
thing can be done with it and it is not an eapeaaiee process—that is, 
if metal can be produced from this scrap in this program, why, it will 
increase the cost or the selling price of the scrap. 

Senator Matonr. And that, of course, will reduce the net cost? 

General Metzarer. Yes. 

Senator Matone. To that extent, anyway / 

General Mrerzcer. Yes. 

Senator Matonr. One more question before our noon recess. 

Is it a fact that the production program for jet engines and other 
material is, and has been delayed on account of the lack of titanium 
and assurance that sufficient quantities of the metal can be obtained ? 

General Mrerzcrer. We have had no schedule slippages to this point 
due to our manutacturers’ inability to secure the metal, but it has 
been touch and go and much metal has been used which was not up 
to standard in quality, requiring additional expense in working it. 
Much more scrap and rejections have been encountered which increases 
cost, but we haven’t missed a schedule. 

That is because the application or use of titanium to this point is 
small in relation to what it will beeome 6 months from now. 

Senator Matonr. What you mean is that you have held down the 
use of titanium in your specifications to an amount you were assured 
would be produced. What you really mean is that you could have 
used much more titanium if you were assured that more titanium 
would have been delivered ? 

General Merzcer. That is right, sir, and we have allocated, as I 
mentioned earlier, directed shipment to those aircrafts and equip- 
ments which offered us the greatest military advantage. 

So if we had not exercised some control, such as an allocation con 
trol, we could have slipped schedules without question. 

Senator Martone. Immediately after the recess I intend to ask you 
what kind of a production schedule would have to be maintained i 
order to eliminate the allocation of titanium. 
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It is now 10 minutes after 12. We will recess until 2 o’clock. 

First I want to list the appearances, but we will do that off the 
record. 

(Discussion off the record.) 

Senator Matonr. We will recess at this time until 2 o’clock. 

(Whereupon, at 12: 30 p. m., a recess was taken until 2 p. m.) 


AFTER RECESS 


(Whereupon the hearing was resumed, after the taking of the recess, 
at 2 p. m.) 
Senator Martone. The committee will be in order. 


FURTHER TESTIMONY OF GENERAL METZGER 


Senator Martone. General, I believe when we called the recess at 
noon that we had discussed the actual producers and had reached the 
Cramet Co., to which a rather sizable contract had just been let. 

Will you begin with that company, and if you have more details on 

he other companies, just supply this information, as you go along. 

General Merzcer. All oh sil 

Cramet is under contract to produce 6,000 tons of sponge annually. 

It is forecast that they will come into production in the first half of 
1955, with an estimated production of 800 tons. 

In the last half of 1955 it is estimated that they will produce 2,100 
tons, for a total production of 2,900 tons for the year 1955. 

They will follow that curve, hitting their peak of 3,000 tons semi- 
annually, or 6,000 tons annually in the first period, the first 6 months of 
1956. 

I am sure that it is recognized that this is an estimate, and I feel 
that if everything is favorable. they will make it. 

However, based upon the pattern of other producers there can well 
be disappointments. 

Senator Martone. Your opinion that Cramet would reach full pro- 
duction on schedule is based on the past experience of actual pro- 
ducers, the added experience of the Bureau of Mines, and information 
Cramet can obtain from other sources ? 

General Met rzGER. Well, if they do avail themselves of all the infor- 
mation which is available in the way of background and experience to 
the other producers it will help materially in eliminating errors that 
could creep into their production tec hnique. 

I am assuming that they will be able to construct their plant on 
schedule, secure their equipment on schedule and that the power will 
be available. 

I understand that they have chosen a site at Chattanooga, Tenn., 
for this plant, and they are about to begin clearing the site, if they 
have not already started. 

Senator Matonr. Do they have the necessary power there 

General Metzcrr. That we don’t know. We have heard that TVA 
power is pretty well committed, but have had no opportunity to verify 
either the power commitment to Cramet or the fact that it is pretty 
well committed. 

Senator Maton. Tell me at this point, this is the Kroll process; 
is it not? 
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General Merzcer. This is a modified Kroll process. 

Senator Matonr. What do you mean “modified” ? 

General Merzcrer. Well, I think, Senator Malone, you very ably 
expressed it this morning, the fact that a basic process is changed, 
and through various refinements and modifications, and I assume that 
Cramet, who have been engaged in a pilot operation for well over a 
year, have made some refinements of their own. 

Senator Martone. Basically, it is the Kroll process ? 

General Mirzcer. Yes. 

Senator Matonr. What is the power requirement in kilowatt-hours 
per pound for a contract such as this 

General Merzcrer. It is our opinion that from the information we 
have been able to gather from the Bureau of Mines, and from other 


producers, that the power consumption per pound of titanium sponge 
on the end of the Kroll process ap proac hes 11 kilow: itt-hours. 
Th: at is an assumption that there is no regeneration of magnesium 


and Cc hlori ine. 

If there i is an operation of regeneration of magnesium and chlorine 
conducted at the site, it will approximate 16 kilowatt-hours per pound 
of titanium sponge. 

Senator MAaLoner. Sixtee n — att-hours ? 

General Merzcrer. Yes, si 

Senator Matonr. Is the regeneration of magnesium or chlorine a 
customary or unusual procedure? 

General Merzcer. No: it is not unusual. It is in effect here at 
Henderson at the Titanium Metals Corp., and also at Du Pont. The 
Bureau of Mines are selling their magnesium chloride. 

Senator Martone. Then, 16 kilowatt-hours per pound of sponge 
could be counted upon as the possible power requirement ? 

General Merzoer. Under the Kroll process, and I think that is 
what we are talking pretty specifically of at this point concerning 
Cramet. There is a possible reduced requirement under an electric 
process. 

Senator MAtonr. We were informed from another source that the 
general requirements under the Kroll process was about 20 kilowatt- 
hours per pound of titanium sponge. 

I wonder what would cause that difference in power requirements? 

General Merzcrer. Well, there has been pene rable speculation as 
to the actual power consumption and power requirement, and I have 
also heard that figure of 20 kilow: itt-hours per pour id used. 

This is the information that I am giving the committee here, in- 
formation which we have developed and secured from, as I mentioned 
before, present producers. I think perhaps the producers themselves 
could go into that. 

Senator Matonr. Yes. we will go into that. 

Also we have been furnished a figure of approximately 2614 kilo- 
watt-hours per pound for the finished ingot ? 

General Merzcrer. That is correct. 

Senator Matonr. That is the correct figure for the finished ingot? 

General Metzcrr. Using the same basic approach here on the sponge 
production. That would be the total. 

Senator Matone. This was assuming that it took 20 kilowatt-hours 
per pound of sponge under the regular process. 
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General Merzcer. Yes. 

Senator Matonr. Well, a 6,000-ton annual production would be 
about 15 tons a day? 

General Merzcrer. Yes, about 15 tons; 360 days you figure. 

Senator Martone. Well, that requires quite a sizable amount of 
power. 

General Mrerzcrr. Yes, sir: I haven’t bothered to multiply it here. 
We can do that right now and put it in the record. 

Is that to sponge or to ingot ¢ 

Senator MALONE. I would like to know something about kilowatt- 
hours needed to produced sponge and ingot. 

General Merzeer. About 192,000,000 kilowatt-hours annually to 
produce 6,000 tons is the way I figure it very quickly here. 

That is figuring 16—— 

Senator Manone. Tons of sponge ¢ 

General Merzcer. 6,000 tons of sponge, yes. 

Senator MAtone. With respect to power requirement for your full 
production, which is to be 35,000 tons annually—— 

General Merzcer. 35,000, I think. 


ANNUAL PRODUCTION 


Senator Matone. Would you recapitulate here briefly, General, and 
show how many tons we are producing annually now from the three 
private producers and the Bureau of Mines, how many tons each is 
producing and what they will be producing when they reach the 
present contract limit, and what additional contracts are necessary to 
bring the annual production to the 35,000-ton figure ? 

General Mrerzcer. Well, it is estimated that the 1953 production of 
sponge W ill be 3,047 tons. 

Senator Matone. That is the total from the three private sources? 

General Mrerzcer. From the three sources. 

In 1954, 6,408 tons. 

In 1955, 13.400 tons. 

We reach a limit under the contracted quantity of the 13,000 tons 
pr r year. 

Senator Matonr. That is all that is contracted for now? 

General Merzcer. Yes, sir; so that 400-ton figure which I used, we 
rounded off to 13,000 really. 

Senator Matonr. What is the nature of the program by which we 
hope to attain the 35,000 tons per year ¢ 

General Mrrzcrer. Well, as I mentioned earlier, the DMPA certi- 
fied expansion program 

Senator Matonr. This DMPA, is still in existence is it not ? 

General Merzcer. It is still in existence, although we hear that 
there has been considerable reorganization and change of faces. I 
know that to be a fact, that there are certain people who have been 
in this program and in the DMPA who are no longer there. I don’t 
know what the plans are for that agency. 

Senator Matonge. But the DMPA will be the central figure in the 
letting of further contracts to raise production to 35,000 tons per 
vear ¢ 
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General Merzcer. Well, 35,000, if they go to 35,000. So far they 
ave only approved 22,000, although the Department of Defens 
requested a capacity of 35.000 based ipon requirements, hrm a d 


projected, which were furnishe | by the military department 

So if we just talk at the present of 22,000 tons certified, tl 
8.800 tons uncontracted bala ; 

A we ment edi earner, t | 1O 
or required to bring a production facility into 1o 

All the time we find ourselves, tl hit vy alreratt 
find themsely ul c vitl ! 
to requireme and vailab \ I ment dal 

i). 

Senator Mart I ( Le dar 
{ pec ihecy of 1 \ O Oo | 
LiLo vou ( ] Dey 1) f ) 

rt ised us [ un Oo per I 

General! \i J { l \\ li | ‘ ] og 
that it woul \ { | W 
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Senator Maronr. But vour app tic ould ha 
to do with this production ? 

General Mrrzcer. No, 

Senator Ma. gk. And the would be is ) { 
propriations ul iess yo ic tel ¢ 

General Merzcer. Well, we v reed to buv. perhan 
and equipment of an inferior it order to hnild the 
within the aircraft pm im, within the A Force and the 
prograln, WW ich has peen dictated ! ess tint by t | aT, it ( ‘ 
of Staif. 

Senator MALOoN}! Rig] at ft point it ems to me tl 
erux of the whole business. If another natio 1 ap tential 

an inte ur force. 


had titanium we would be building : 

General Mrrzcrr. We certainly would be building weapor 
equipment less desirable and less potent than we would be build 
we had the materials we needed. 

Senator Matonr. And these planes would be obsolete j 
as titanium became available to you and you were able to start 
constructing new types using titanium ? 

General Mi rZGER, Well, I don’t ky ow, Sel ator, whether “o vlete” 
is the word or not. 

They certainly wouldn’t be as useful as aircraft which was produced 
with superior characteristics. 

Senator Martone. Well, as a matter of fact, the second best air 
plane is a food deal like the second best poker hand. 

General Merzcer. That is just about right, sir. They may be 
relegated to different missions of a less important consideration: 
some may revert to trainers. 

Senator Martone. You have a possible use for them, but you 
wouldn’t be able to produce such planes when you need them the 
most. 
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General Mrerzcrr. No, sit 

Senator Martone. General, the 35,000 tons has been fixed as a target, 
but as a matter of fact, if you could wave a magie wand snd obtain 
all the titanium you desire, what would your sights be then ‘ 

General Merzcrr. Well, again, Senator, we would employ or we 
would use that titanium which was necessary to build the best equip 
ment and best aircraft that we could possibly build. If we were au- 
thorized to buy any particular given number, or given funds which 
would support any particular number of wings, why, purely as a 
matter of mathematics to develop our requirements—well, what I am 
trying to bring out here is that 1t becomes difficult for us to forecast 
the impact of our program upon industry, the materials industry, the 
fabricating industry, or any other segment of industry until we know 
the size of our program. 

This program is dictated by congressional appropriations which, in 
turn, are, as you know, influenced entirely by the needs of the country 
in terms of security, and the international situation. 

Senator Martone. General, I recall in 1947 or 1948 or 1949, the 
President sent up a request for 56 air groups. No one on the Senate 
floor was ever too specific as to just what constituted an air group, 
but at least we assumed the Department of National Defense under 
stood it. 

I was one of a group of 4 or 5 Senators who are very sensitive to 
air power, since improper balance of air power might cause our defeat 
in a war, so we took the program away from the President and ap- 
propriated money for 70 air groups, and he built 46. 

There and then, according to the history of the debate, we lost con- 
trol of the air. We would have ordered a hundred or 150 air groups 
if men like yourself had come and said, “We have the material; we 
are ready to build them and we need them.’ 

You have traveled 3,000 miles to be with us here, and it is very 
much appreciated because you are sitting right at the seat of the 
construction of one of the largest plants in a titanium industry. 

There isn’t any use of you and me aoten time about what Congress 
is going todo. The only way Congress is going to know what to do is 
to receive information from men such as you who are experts in their 
fields and know what they are talking about, just as I do when I talk 
about an engineering problem in my field. 

I am now asking for information for the committee. Forget 
about what Congress may or may not do. I think it will do what- 
ever is necessary. But Congressmen are very nervous now. and I 
think the whole country is nervous about producing a lot of mate- 
rials and equipment that are obsolete as soon as they are produced, 
and which will go to Europe, be stored, and probably never used. 

There has been testimony before the Senate Finance Committee— 
of which I am one of the newest members—that a very large amount 
of our money is going to pay for materiel contracted for 2, 3, and 
even 4 years ago. 

Now, it is under construction and being finished and the bills are 
being paid. 

The question was asked in the committee, how much of it is obso- 
lete when it hits the ground, and no one seemed to know. I believe 
the Senate, and although I am not speaking for the House, but I am 
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sure it and the country is waiting for some authoritative informa- 
tion as to what these up-to-date, newest planes, submarines and 
fighting equipment should consist of and how much is needed. 

I don’t know whether you need 1 or 500 big bombers that may be 
able to travel at the speed of sound. You probably know. I 
expect it is classified information, but it is not classified when you 
go up before the Appro] riations Committees to get money. As 
far as this committee is concerned the information would be avail 
able to all in private or executive session. 

General Merzcer. That is right. 


DEMANDS TO INCREASI 


Senator Martone. So what would you ask for today if you ran the 
whole show and had confidence Congress would go along with yon? 
Would you say you need 100,000 or 250,000 tons a year? 

They tell me tanks will be made out of this material ? 

General Merzcrr. That is correct. 

Senator Martone. A tank can be made much lighter and stronger. 

General Merzcrr. That is correct, Senator. 

Senator Martone. And engines; all transportation and fighting 
equipment. 

So if today you were in charge of the program and you could 
gather these men around you, and you believed you could hit the 
peak you wanted in the next 5 years, what production would have 
to be assured in order for you to get the plans off the drafting 
board and get started ? 

General Merzcrr. Well, Senator, I would like to answer it. I 
will be very glad to answer that question. 

First. I would like to state frankly that the military aircraft 
requirements for 1953 will be approximately 3,500 tons of sponge to 
wrppers our military product requirements. 

In 1954, approximately 9,800 tons, 

In 1955, approximately 19,000 tons. 

For 1956, it becomes more difficult to plan and the estimate may not 
be as good, but I would say 35,000 tons. 

Senator Matonr. That is the amount now that you have 
projected ? 

General Merzcrr. No, there are only 22,000 projected. 

Senator Matonr. The Department of Defense has asked for that 
amount ¢ 

General Mrerzcrer. Has asked for that. 

Senator Manone. And this is only for planes? 

General Merzcrr. The Department of Defense request was in sup- 
port of the Army, Navy, and Air Force requirements. 

Senator Martone. In addition to planes? 

General Mrrzeer. In addition to planes. 

The Army and Navy have been very forthright in their approach 
to this titanium situation, and have publicly stated that due to the 
limited supply it was felt that it was to the best advantage of the 
country to withhold their planning and path in favor of the mili- 
tary aircraft program, and that is about what has been happening. 

So I really don’t know what requirements have been generated. 
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Senator Manone. If they could substitute titanium in other materiel 
besides planes ? 

General Mrerzcer That is rioht : it would be generate d in the other 
two departments 

Senator Martone. Could it easily double? 

General Merzcer. Easily 

Senator Maronr. Maybe triple? 

General Mrrzcrer. Yes. 

Senator Matongr. Which would be around 100,000 or 105.000 tons? 

General Mrrzcer. Ye 


Senator Manonr. A of today. vo have vet to let ec { for 
21,600 tons of ar il production? — 

General Ni ZGI | ere al Ol L5.S00 to illv cont tec 

rsenat NI I NT Wel mY OX) ly | OOO 7 

General Mrerzger. Yes, approximately 15,000 tons contracted for 

Senator MaLoni What \ 1 have 1 pproximately 22.000 Ce of 
! il prod ( whieh ve vet ai eed for 1 ! 

tiy YD neluid 46. and for col 


G | Merzcrr. Yes, sir 

senator MALont \ ci i it Vv \ ne 
drafting board and you a kit 

General Merzcrr. Yes. 


Senator Matonr. Which no doubt could be speed pif you a 
assured the ti 1 wol ( i 

General Merzcer. Well. unquestionably if the material e plenti- 
ful the demand would greatly exceed figures I have given. 

Senator Martone. The 35,000 tons? 

General Merzcrr. I think so. 


tannin 


S tor Martone. Even for your planes? 

I have no desire to have any information in the record of a classi- 
fied nature in the record, but your plans depend a great deal on the 
overall plans for the defense of this Nation. is that correct ? 

Whether we are voll o” to stre air protection for this het Lisphe re, 
or whether we are going to place foot-soldier armies all over the world, 


sa policy matter currently in a state of flux ? 

General Merzcer. That is true. I believe the President has re- 
quested the Joint Chiefs of Staff to present another set of require- 
ments for defense, for such requirements to include those of all three 
departments, and the Joint Chiefs, I believe, are working on that 
now. Whether it will be presented, I don’t know. 

Senator M LONE. We ioc hope SO. The decision should be le ft to 
the Joint Chiefs of Staff to determine what materiel they need, and the 
type of defense they need. For 21 years our trouble has been that the 
Joint Chiefs have been viven the plan and told to conform with it. 
I hope we do not now have the kind of generals who will support 
plans, previously determined by persons other than themselves. I do 
not think we do. 

General Mrerzaer. Senator. I would like to mention that we notice 
that there is a slip in the ordering boards of the producers due to a 
setback in our own use. 

Our own manufacturers, due to their inability to secure the material, 
are postponing the date at which they incorporate the material in some 
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design changes presently approved, and I bring that out because some 
of the producers are here and I think it well that they realize, or hear 
from us, what we feel is the reason for a shift in the order load. 

It is just the very fact that our manufacturers feel essential in plat 
ning their production to meet the schedule that they defer the use of 
titanium in presently designed and approved component parts. 

Senator Martone. Well, that leads to the question I was trying to 
frame earlier. 

If you knew that in 1, 2, or 3 years from now you could get the 


{ 


5 
amount of titanium you need, then your designers could now plan to 
use titanium. ‘Then could you use 35.000 tons or would it be 100,000 
tons ¢ 

That was the question | really meant to ask a while ago, 

If your designers could plan to use titanium wherever feasible and 
necessary 1n the plan and specifications submitted to produce! 
couldn't this requirement of 35,000 tons easily double ? 

General Mrrzcer. Well, Senator, again it would depend entirely 
upon the number of aircraft we bought. 

Senator Martone. Talking about buying the number of planes you 
need, Congress cannot make these plans. 

[am a member of the Senate; I am not an expert in what you need, 
so all you can do is tell me and other Senators what you need. I am 
convinced the Senate and the House is going to give you what you 
need, but they are a little perturbed about where you are spending all 
this money. 

You are spending 20 billion in Kurope this year, 61 2 billion in ¢ ash, 
12 billion for a land army over there. Most people agree that Army 
will be in danger of sufferin 
starts. 

The remainder of the 20 billion is distributed at random in offshore 
purchases and repairs. Suppose you had that 20 billion dollars and 
somebody said you can put it in Europe or you can buy all the plan 


r another Dunkirk in 48 hours if a war 


you need, and you had all the titanium you wanted, what would yor 
do then ? 

Somebody has to be asked that ql estion al d somebody has to an 
swer it, and Congress cannot answer it. 

General Merzcer. Well, these figures that I have been using here 
are requirements generated by a 143-wing Air Force, the attainment 
of a 145-wing Air Force, which is not yet attained, plus a sustaining 
rate to keep that Air Force modern at 143-wing streneth, on a minimum 
basis. 

Senator Martone. For the record, would you describe the number 
and types of planes which a wing? 

General Mrrzcrer. Well, again as you very aptly, Senator, men 
tioned awhile ago, that you had never been able to understand the 
number of aircraft in a wing—— 

Senator Martone. I understand there are different makeups. 

General Mrrzcer. There aré different makeups, depending upon 
the employment. 

Colonel Macponatp. A heavy bomber would be 30 aircraft for a 
wing; fighter aircraft, 75; in between there would fall the other 
groups with different roles and missions. 

Senator Martone. 75 planes in a fighter group ? 
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Colonel MacponaLp. Yes, sir. 

Senator Martone. What in the way of bombers? 

Colonel Macponautp. A heavy-bomber wing would be 30 aircraft. 
Our largest aircraft, because of the diffic ulty of maintaining them, and 
the space requirements are held down to 36 aircraft per wing. 

Senator Maronr. How many aircraft are there in a typical wing. 

Colonel MAcpDoNALD. It would be 30, for instance. 

Senator Matonr. What? 

Colonel Macponatp. 30 of them would make a heavy bomber wing. 

Senator Matone. 30; and how many fighters ? 

Colonel Macponaup. No fighters with that wing. There would be 
a fighter wing. 

General Mrerzcer. We are getting into some sensitive information, 
Senator; Lam sorry. 

Colonel Macponaup. I think that is all right, the numbers of 
aircraft. 

General Mrerzaer. Well, the deployment information _ 

Senator Martone. Off the record. 

(Discussion off the record.) 

Senator Martone. On the record. 

General, in my humble opinion and ] Can only speak for one Senator 
out of the 96, as far as Congress is concerned, 143 groups, or 56 
groups—whatever the President asked for in 1946, or 1947, are only 
numbers to anyone who doesn’t understand the makeup of a group 
and the reasons for it and how they are deployed. 


In my humbl opinion, if you joine d toget her and said, we need 24 
groups, m: ade out of titanium you would get it. 
If you made up your mind to use aircraft and submarines instead 


of foot soldiers all over the world and ther ‘eby saved about $20 million 
and spent it on airpower where a lot of us think it is needed, I think 
it would be better. 

Of course, this is something that you can’t say, I understand that, 
until you have considered everything and until they have made up 
their minds. 

Some of us are in hopes that they don’t think they have to follow 
what has been done for the last 20 years or 15 years or 10 years. They 
will get their feet on the ground and determine what is needed to 
defend this Nation. 

So what I am trying to get at is that—and perhaps we will have to 
continue this in Washington in another kind of session—if you had the 
titanium or would have it by the time your plans came off the board 
and the companies were bidding on the construction and if they knew 
they could get it—then how much titanium would you need? 

You have been fooling around here with 5.000 tons and 6.000 tons 
and — tons, because every one of you know you can’t get it any 
faster than that right now, unless something revolutionary is done. 
There are a good many people ready to enter in and help you do this 
revolutionary thing if it is necessary. 

General Merzcrer. That is very encouraging, Senator. 

Senator Matonr. Well, you wouldn’t want to estimate what would 
happen to the demand for titanium if you were turned loose to design 


the planes the way you want them and the numbers that would be 
necessary i 
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General Merzcer. No, I wouldn’t be in a position to estimate that. 
I would like to be conservative and rather realistic here, and confine 
my estimates to attainment of the 143-wing Air Force, and a certain 
quantity to sustain that 143-wing strength and keep it modern, and 
that, Senator is what I have used as a baseline here in these figures. 
Senator Martone. 35.000 tons? 
General Merzcer. Yes, sir 
Senator Martone. That doesn’t include any titanium needed for 
other purposes ¢ : 
General Merzcer. No, sir. 
Senator Martone. Which could easily amount to 35,000 tons or more? 
General Merzcrer. I would say so. 


IMMEDIATE EXPANSION DESIRED 








Senator Matone. I will ask you this final question: Do you believe it 
Is necessary to immediately, if possible, but as fast as possible, expand 
the titanium produ tion in dustry as it now exists? 

Ge neral Mi CZGER. I ce fy LInty do: | cert nly do. 

senator M ALONE. Would you consi ler it one of the most import: int 
matters facing the Department of N: tana! Defense and the Congress 
at the present. time / 

General Merzcer. It is most certainly one of the very important, 
one of the very Im} ortant matters which should be resolved and 
decided. 

At this point, and I would like to repeat, we will be unable to proceed 
with the plans we presently have unless an expansion is immediately 
undertaken, and even then if it were to be undertaken today, with an 
uncontracted balance to be contra ‘ted, our plans will be deferred be- 
cause it cannot be brought into production in time, in our opin ion, 
in time to satisfy our requirements as we know them today. 

Senator Matonr. Do you happen to know what are some of the 
bottlenecks in present production of titanium. 

Is power a bottleneck in the production of titanium, General ? 

General Mrrzcer. Power is essentially one of the first considera- 
tions which must be given, in our opinion. If the power estimates, 
power consumption estimates which we discussed earlier here—well, 
evidently that power in those quantities doesn’t exist in too many 
places, if in any. 

I think we all recognize that it is certainly uneconomic to try to 
take power in those quantities over long distances. 

It is possible that power may be generated on sites through coal 
and gas, but hydroelectric power certainly cannot be transmitted 
economically over long distances. 

I think the rule of thumb is that it doubles in cost every 100 trans- 
mission miles, or something like that. 

Senator Martone. Every 400 transmission miles, you _ say, 
General ? 

General Merzcrer. Yes, sir, it doubles in cost every 400 miles. 

Senator Manone. I think that is a conservatice estimate. 

General Merzcrer. So power is very important, but with the quan- 
tity which we are presently talking about to be produced a the 
Kroll method, yet probably could be supported with power in being 
some place. 
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Senator Matonr. You spoke of an electrolytic process. Is there 
any indication that the per pound requirement of power would be 
less or more ¢ 

General Merzcrer. Well, it is estimated that it would be less. We 
have been using an estimate, and its validity I certainly can’t vouch 
for because it has never been tried, of 5 kilowatt-hours per pound 
as contrasted with 11 for the Kroll process. 

Senator Matone. And the sponge ? 

General Mrrzcer. Yes, sir. I imagine the conversion to ingot 
would be about the same power requirement under either process. 

Senator Matonr. You described the du Pont contract and its 
status. Has that company applied for any additional contracts, or 
is it interested in making any additional contracts / 

General Mrrzcer. I am sorry, Du Pont cannot answer directly, 
but they are not present. I believe that they have about as much 
as they feel they can at this time. I could be wrong. 

Senator Martone. What are their plans for the future? Do 
they want to get into titanium business further? 

General Merzcer. If they have any plans, we are unaware of 
them, Senator Malone. 

Senator Martone. They have no application for further contracts? 

General Merzcer. Not that I know of. I believe that their 3,600 
tons is all that has been requested. 

I am sure you realize that those applications are never made to the 
Air Force. They are made directly to the Government, and there 
may be negotiations under way that we know nothing about. It 
would only be hearsay, and we would have no reason to know other 
than our constant drive. 

Senator Martone. To increase the production ? 

General Merzcer. To increase supply. 

Senator Martone. How about the Titanium Corp. ? 

General Merzcer. Titanium Metals Corp. has a request in for an 
expansion which has been deferred, as we understand it, to 5,400 tons. 

Senator Matonr. Additional ? 

General Merzcrer. Yes, sir; I believe that is to be—— 

Senator Martone. Annually ? 

General Merzcrr. Yes, sir. I believe to be produced here at Hen- 
derson, an expansion to this plant. 

Senator Martone. This is the only area in which the Titanium 
Corp. is producing, isn’t it? 

General Mrerzcrr. Yes, sir. 

Senator Matone. Why has this application been deferred ? 

General Merzcer. I really don’t know exactly, other than perhaps 
due to the difficulty that Titanium Metals Corp. has experienced in 
producing to the rated capacity of the present facility. 

Senator Martone. This 5,400 tons would be 15 additional tons a 
day ¢ 

General Merzcer. Yes, just short of 15 tons a day. 

Senator Matone. And they have a contract now for 10? 

General Mrrzcer. Yes, sir, 10 tons per day. 

Senator Martone. If this production were to reach its peak, do you 
think at that point the cost per unit or per pound might be reduced, or 
when does the volume of production result in a substantial reduction 
in cost? Has there been any estimate made on that? 





) 
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General Mrerzcer. No; but looking at it very realistically, I have 
never seen a price reduction in any product that was in short supply. 

Senator Maronr. I know several reasons for that. Sometimes 
they take what the traflic will bear, but the Government is familia 
with the cost, and is also advancing $13 million to the Titanium 
Corp., isn’t it? Do you know how much was advanced to the Ti 
tanium Corp. ¢ 

General Merzcer. Around $13 million, if I remember correctly, to 
be repaid in sponge. ‘That is, not to exceed $15 million with 4 percent 
interest. I believe some $13 million has been drawn against that, 
but I am not sure. 

Senator M ALONE, To be repaid in sponge aL do) a pound ? 

General Mrrzcrer. Yes, sir; we have all these copies of these con 
tracts which I will be glad to submit for the record. 

Senator Matonr. That will be the thing to do. 

General Merzcer. They are rather technical and lengthy and would 
require quite careful study to be sure. 

Senator Martone. That will include the Titanium Corp. contract, 
the Du Pont contract, the Cramet contract and the contract with the 
Bureau of Mines, or does the Bureau have a contract ? 

General Merzcer. The Bureau of Mines operates under an appro 
priation, I believe. 

Senator Matonr. Then there will be four contracts? 

General Merzcrer. Yes, sir. 

Senator Martone. We will make them a part of your testimony, 
General. 

(The contracts referred to are as follows:) 


SUMMARY OF TITANIUM CONTRACTS IN FORCE 
Prepared by DMPA 


SUMMARY GOVERNMENTS CONTRACTS WITH PRESENT PRODUCERS ( rITANI 


Titanium Metals Corp. of America: Letter of Intent, July 24, 1952 

(1) Quantity: 3,500 short tons per year extending for 5 years. 

(2) Government’s advance: Not to exceed $15 million with 4 percent interest 
for expansion of facilities. 

(3) Advance repaid: On poundage payments at $0.47 for each pound of 
sponge produced to continue for 10 years after completion of facilities or until 
advances paid. 

(4) Price: The lower of $5 per pound of sponge or average monthly market 
price of titanium sponge for month in which delivery is made. 

(5) Specifications of sponge: 


I nt 
Titanium (minimum) 99.3 
Iron (maximum) . 25 
Nitrogen (maximum) . OB 
Total other impurities (maximum) 7 . TO 


Hardness, 250 Vickers of 224 Brinel. 


(6) Sampling and analysis: United States Bureau of Mines methods and 
procedure. 

(7) Obsolescence: Obsolescence of process or equipment if acceptable to Gov- 
ernment the latter will advance supplemental funds for replacements 

(8) Operating at a loss: From lack of demand and/or obsolescence of equip 
ment and process company will tender Government additional facilities and 
upon acceptance by letter and payment in cash to Government of fair value 
of improvements to fixed installations obligation of company on unpaid balance 

S9888—54— pt. 3 4 
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advance and interest ceases. Government can on default of production or 
ther cause cancel contract and proceed to recover property 
(9) Force Majeure clause. 


SUMMARY rITANIUM LETALS CORP. OF AMERICA 


Proposed contract 


(1) Quantity: 5.400 short tons per year for 5 years, or 27,000 tons. 

(2) Government’s advance: Not to exceed $10 million with interest at 5 per 
cent per annum for construction of additional facilities 

(3) Advance repaid: On poundage payments of $0.22 for each pound of sal 
able sponge produced from these additional facilities. 

(4) Government's obligation to purchase: Not exceeding 5,400 short tons of 
titanium sponge (equivalent to 1 year’s production) at any time over the life 
of the contract. 

(5) Price: $5 per pound, $54 million 

(6) Specifications of sponge: 


Percent 
Titanium (minimum) -—-_- > . ‘ lien gaiéelio a 
[ro maximum ) . sieaatensadh aa 
Nitrogen (maximum) a , : . 038 
Chlorine (maximum) : ie ; oie 
Magnesium (maximum) oihaniitids Xeika d O7 
Carbon (maximum) . . 05 
otal impurities (maximum) =n iis _ = 5 


Hardness, 170 Bhm. 


Size 9 percent through %-inch screen and not to exceed 1% percent may 
pass a 20-mesh sieve 

(7) Sampling and analysis: United States Bureau of Mines methods and 
procedures 

(8) Obsolescence: In event of obsolescence of process or equipment the Gov- 
ernment, if satisfied, may select to advance supplemental funds for replacements. 

(9) Operating at a loss: If decline in market price or obsolescence of any 
equipment or process not replaced through Government advances result in 
nability of contractor to earn a reasonable profit and contractor so demonstrates 
to the satisfaction of the Government, contractor has the right to tender removy- 
able facilities to Government in full settlement of the remainder due upon the 
advance but must pay to the Government the fair value of nonremovable instal- 
lations. The contract then will terminate and the Government has 18 months 
to remove the removable installations. If the contract is terminated for this 
reason the Government assumes the termination costs (settling power, raw 
materials, and labor contract costs) not exceeding $6,059,000. Government can, 
on default of production or other causes, cancel contract and proceed to recover 
removable property. 

(10) Termination: In addition to termination when the contract quantities 
have been produced or sold to the Government, the contract will terminate 
when the contractor’s profit after taxes but before amortization and other non- 
cash expenses reaches 90 percent of the cost of the facilities ($9 million). 


TITANIUM METALS CORP. OF AMERICA—REVOLVING FUND (EMERGENCY PROCUREMENT 
SERVICE) JANUARY 22, 1953 


(1) Quantity: 1,250,000 pounds sponge entailing to December 31, 1953 
(4) Price: $5 per pound of sponge. 
(5) Specifications of sponge: 


Pe» af 
pS a ee acide tae 99. 3 
Iron (maximum) -—- i a a i li lca ale ete apa 25 
Misty. i. 0... UU Eee isecicdeaieticiaasibeaes din Jah . 08 
CI I isaac basaiacetbs ce tacit hs hence hints id . ieee 15 
Magnesium (maximum)--_------ = eles as .10 
Carbon (maximum) 3 ee Bc sd aisined adh Ravine cntintindstgdeapesns het . 05 





Hardness 180 to 200 Brinel. 
Size: 95 percent to pass %4-inch screen. 
(6) Sampling, analysis and inspection: United States Bureau of Mines meth- 
ods and procedures. Inspection Branch, GSA. 
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BI AU OF MINES BOULDER CITY APRII 
(1) Quantity: 360,000 pounds of sponge over a period of 18 months 
(2) Government's advance: Total not to exceed $2,250,000 
(4) Price: Metal produced at actual cost plus 50 cents per pound allowance 
for maintenance and replacement. Cost per pound « mated between $4 and 


$4.50 per pound. 

h) spe cifications of sponge 
ritaniu 
fron | 
Nitrogen 
Chlorine 
Mag 
Carbon 
Hardness 

Size: 95 percent to pass %4 ch se ind 1 percent may pass 20-mesh 


Cancellation: Agreement terminated on 60-day notice by either part; 


{ Estimated percentage content of these elements 


will meet the specifications of industry. 
esium 


SUMMARY CONTRACT WITH CRAMET, INC. 


(1) Quantity: 6,000 short tons per year for 5 years, or 30,000 tons 
(2) Government’s advance: Not to exceed $24,950,000 with interest at 5 
percent per annum for construction of facilities 

(3) Advance repaid: Poundage payments on each pound of salable sponge 
produced. During first year of operation, total payments need not exceed con- 
tractor’s profit after taxes but before amortizat If repayment is made on 
this basis, thereafter the poundage payment shall be the amount per pound deter- 
mined by dividing the remainds due by the remainder of 30.000 tons to be 
produced 

(4) Government’s obligation to purchase: Not exceeding 6,000 short tons of 
titanium sponge (equivalent to 1 year’s production) at any time over the life 


f the contract 





») Price: F ponge sold to the Government during the first year of ope 
tion but not exceeding 1,000 short tons, $5 per pound For the remaindér, $4 
per pound, both subject to escalation on $1.99 of cost and to any in e in 
royalty for use of Kroll process over that no fixed by the Department of 
Justice. Base total: S50 million. 

(6) Specifications of sponge: Percent 
Titanium (minimum) f i Dt 99. 5 
Iron (maximum)-_-- cal —— - 15 
Nitrogen (maximum)- . er nelle caicmianei : ni 3 ; . 08 
Chlorine (maximum) -_- asi , «32 
Magnesium (maximum) - ft . OF 
Carbon (maximum) —_-- a 5 : 05 
Total impurities ‘ ‘ . aa , a i 


Hardness, 170 Bhm. 


Size 95 percent through 1% inch screen and not to exceed 1%4 percent may pass 
a 20-mesh sieve. 

(7) Sampling and analysis: United States Bureau of Mines methods and 
procedures. 

(8) Obsolescence: In event of obsolescence of process or equipment the Govern- 
ment, if satisfied, may elect to advance supplemental funds for replacements. 

(9) Operating at a loss: If decline in market price or obsolescence of any 
equipment or process not replaced through Government advance results in 
operating losses, and contractor so demonstrates to Government’s satisfaction, 
contract will terminate on 30 days’ notice to Government, and Government is 
required to take title to facilities in full settlement of any remainder due he 
Government upon the advances. If contract is terminated for this reason the 
Government assumes termination costs (settling power, raw materials and 
labor contract costs) not exceeding $6,260,000. Government can on default of 
production or other causes cancel contract and proceed to recover property. 

(10) Termination: In addition to the termination when the contract quantities 
have been produced or sold to the Government, the contract will terminate 
when the contractor’s profit after taxes but before amortization and other 
noneash expenses reaches 90 percent of the cost of the facilities ($23,438,000) 
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E. I. DU PONT DE NEMOURS & CO., JULY 24, 1952 


(1) Quantity: 2,700 short tons per year to a total of 13,500 short tons 

(2) Government’s advance: Total not to exceed $14,700,000 with 4 percent in 
terest for additional facilities 

(3) Advance prepaid: On poundage payments at $0.61 for each pound of spongs 
produced to continue until June 30, 1962, or until advances paid. 


(4) Price: The ver of $5 per pound of sponge or average monthly market 
price of titanium sponge in which delivery is made 

(5) Specifications of sponge Percent 
Titanium (mini: n) 99.3 
Iron (maximum 25 
Nitrogen (maximum) 03 
Chloride (maximum) ‘ ~15 
Magnesium (maximum) 10 
Carbon (maximum) On 
Total other impurities (maximum) 70 
Hardness, 208 Brinel. 

(6) Sampling and analysis: United States Bureau of Mines methods and 
procedures 

(7) Obsolescence: Obsolescence of process and/or equipment if acceptable to 


Government the latter will advance supplemental funds for replacements 

(S) Operating at a loss: From lack of demand and/or obsolescence of equip 
ment and process company will tender Government additional facilities and 
upon acceptance by letter and payment in cash to Government of fair value of 
improvements to fixed installations obligation of company on unpaid balance of 
advance and interest ceases. Government can on default of production or other 
cause cancel contract and proceed to recover property. 

(9) Force Majeure clause. 


FE. I. DU PONT DE NEMOURS & CO.—REVOLVING FUND 
(1) Quantity: 1 million pounds sponge extending to December 31, 1953 
1) Price: Sh per pound of sponge 


(5) Specifications of sponge: Percent 
Titanium (minimum) 99.3 


Iron (maximum ) ; Sica 


eee ain “> 
Nitrogen (maximum) ; niet alee lia dial . 03 
Chlorine (maximum) ; ; hiaiecawitendeigian .15 
Magnesium (maximum) ae ; .10 
OT i leah eiines ccagacucdctvincniipacieebittlaimebieel ubsbnhaideats . 05 


Hardness 180 to 185 Brinel 
Size 95 percent to pass %-inch screen 

(6) Sampling, analysis and inspection : United States Bureau of Mines methods 
procedures. Inspection Branch, GSA 

Senator Matonr. Now, General, I have in mind a letter of intent 
addressed to Titanium Metals Corp. of America, dated July 25, 1951, at 
the address of 60 East 42d Street, New York, N. Y. 

There is one paragraph I should like to read. 

The Government will advance to you from time to time as may be needed for 
the acquisition and installation of the additional facility for the necessary im- 
provements, additions and alterations to existing structures amounts which may 
total, but not exceed, $15 million 

All advances will bear interest at the rate of 4 percent per annum on the unpaid 
balance from the date of advancement. 

Do these other contracts substantially conform to that? 

General Merzcrr. They substantially conform, other than the Bu- 
reau of Mines. 

EXPECT MINOR PRICE REDUCTIONS 
Senator Martone. Of course. Du Pont will not exceed $14,700,000. 


Then, General, at what point, in the volume of production of a com- 
pany, just the same as making bricks or any other commodity where 
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there are certain fixed « hare for other materials and for power, | it 

where the labor and where the overhead and where a lot of other 

thinos can be stretched out over a larger pr ction ata maller unit 

ost, will this unit price of 55 per pound per sponge and $15 for 
' 


rolled material be materially decreased # 
General Mt rzGER. Senator M lor i, WE ive thought ibout that nd 


liscussed that among « nd in vai ive h n 
tanium. and we fee] S I will be ] ‘ edu oO! I 
nestionably witl the next 3 or 4 years on the present | , pr { 
nethod it nothing |! Lipp Lo wstal LLly e pl { hol 
‘here will be 1 or red tio} ! ost f ‘ } fj 
ind incre e in leat ne il ants, { ! feel 
itl 
sel ( M ALON! \\ ly I 
ne of pi ict ) ! e pre i 
lerable « weerins 


—— 
a 


wr Oy live e } ( ] , ] 
I { ( { l ( 

} ] 
earning cost equi nt riteofl nd debuge o } een 
elin l ed. After tha Chit I I le Ls ne ition 

: ] 
t ea. 
ov r M N] 1 ie@y ma I nuo nr o |? 
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was $45 a pound, but now it is down to $15. What brought the price 


down from $45 to $15 a pound, General ? 
General Merzcrer. Well, I think it was a combination of increased 


volume, improved production and less costly production methods that 
brought that about, but I think in order to answer the titanium quas 
tion, sir, that possibly we should look to the cost breakdow n, the cle 
ments of cost. substantial elements of cost which enter into the fina! 


| cost of the product. 
Senator Matone. That is very good; will you do that, please? 

General Merzcer. I can make a stab at it, but I would like to suggest 
that perhaps one of the producers give us that information. We 
know generally it is power. 

Senator Matonr. We intend to go into that 

General Merzcrr. The cost of raw materials, labor and equipment 
amortization. 

Senator Martone. Do you have any approximate breakdown ? 

General Merzcrr. No: we have never been able to secure that cost 
information. It is our opinion that the cost of raw materials is per- 
haps the major cost, but we can’t be very specific about it. 
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Senator Martone. Well, there will be certain fixed costs. There will 
be a charge for power. If it takes 20 kilowatt-hours per pound and it 
costs a half a cent per kilowatt-hour, you would have 10 cents for 
power. You couldn't reduce that. 

General Merzcrr. No, sir. 

Senator Matone. Still that is only 10 cents and you are selling at 
$5 a pound. 

General Merzcrr. Well, $5 selling price, sir. 

Senator Matonr. Well, we are selling at $ 

General Merzcrer. Yes, sir. 

Senator Matonr. Let’s see what the difference is. You have certain 
raw materials? 

General Mrerzcrr. You , ive magnesium and rutile present. 

Senator Matonr. Your raw materials are coming from Australia 
now ¢ 

General Merzcrer. Yes. 

Senator Martone. Do you have any idea what the cost of rutile 
from Australia is? 

General Merzcrr. No, sir; I don’t know. 

Senator Martone. Would you name the raw materials and the in- 
gredients going into this sponge, as you know them ? 

General Merzcer. All of them? 

Senator Matone. There is chlorine? 

General Merzcer. Chlorine, magnesium, and the ore. I believe 
those are the principal ingredients. Of course, there are the gases, 
creating an inert atmosphere. 

Senator Martone. Wouldn’t it be reasonable to suppose that not too 
much additional overhead would be necessary except for labor, and 
some other ingredients if you were turning out maybe a hundred tons 
a day instead of 10 tons a day ? 

General Mrrzcer. There is a point there where overhead burden 
can be spread effectively and economically, resulting in a reduced 
cost; that is very true. There is also a limit, I believe. I personally 
think it is probably the materials, and I feel that the cost today of 
sponge is in the neighborhood—that is, the cost to the producer is 
in the neighborhood of $3.50, $3.60, or something like that. With 
probably the raw materials making pretty close to half of it. I 
don’t know. 

This is purely conjecture on my part, Senator Malone. 


COMMERCIAL USE 


Senator Martone. Eventual commercial use of titanium would prob- 
ably consume a larger part of titanium production than national- 
defense consumption. What would the price of titanium have to be 
in order for titanium to be used in commercial planes ? 

I have just ascertained by inquiry, without any real investigation, 
that it would mean perhaps a 30-percent additional payload. 

General Merzcer. That is about right, sir. It is profitable today 
to the carriers, commercial carriers, to engineer titanium for weight- 
saving purposes, 

Senator Martone. Even at $15 a pound? 
General Merzeerr. Yes, sir. 
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Senator Matonr. That is a very important statement. I rathes 
thought mney, might be holding back on account of price as well 
availability, but you don’t think so? 

General Merzcrer. Not with the increase in p: rn I believe it is 

paying proposition for them right now. Now, there is a limit to 
which they naturally would go. 

There is always an irreducible minimum, but whether you—well, 
I think we have one carrier here who would like to put it in a new 
aircraft he is building. We have the figures which were presented to 
us, furnished us by Douglas Aircraft on the a 7 airplane, which is 
the followup to the DC-6 that most people know about, for long 
range, four-engine aircraft, which could be utilize d. 

There are certain applications in the engine nacelles, firewall, and 
a few other applications, which are reducing the weight of the air- 
craft approximately 200 pounds 

That was their original statement. It is actually turning out to 
reduce the weight closer to 300 pounds, and this is equivalent to 1% 
passengers for the entire life of the airplane, so it is really a bargain 
for them. 

We feel, and I believe they will agree also, that it would be a 
bargain at 20 per pound. 

Senator Manone. Well, if 300 pounds of weight could be saved, 
much more titanium would be used if it were available at the present 
rice. 

General Merzerr. I know that is true because considerable quantity 
is required or desired for the super-Constellation, particularly in the 
engine nacelles, but that has not been available. 

Senator Mavonr. If they had a 30-percent more payload, it would 
mean, on a 60-passenger ple ine, 54- or 60-passenger plane, instead of 
60 passengers that same plane could carry 80 passengers. 

General Merzerr. Yes. 

Senator Matone. That would begin to run into real money. 

General Merzcer. It isn’t always the number of passengers it would 
carry. 

Senator Martone. It is the weight. 

General Merzcrr. It is the fuel that they could probably carry and 
still make certain weather alternates. We will just assume this will 
be one consideration. 

There are probably others, other than increasing the size of the 
aircraft in order to put passengers in. As we all know, the CAA 
regulations require certain weather alternates be maintained. Under 
certain weather conditions, fewer passengers will be carried, but more 
fuel will be carried. 

If you have a lighter aircraft, you can transfer the saving either to 
passengers or to fuel, and you end up with more passengers, is what 
you do. 

Senator Martone. And end up with more pliability and more lati- 
tude in operations. 

General Merzorr. So I think that is pretty generally what we are 
talking about, when we say it means 114 or 114 more passengers. 

Senator Matong. The purpose of these questions, of course, is to 
determine whether or not there is a present demand for a large amount 
of titanium; what amount might be used at the present price? 

General Merzecrr. That is right. 
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Senator Matonr. Well, aren’t you passing the 100,000 pounds per 


year pretty quick ly if you get into commercial production ¢ 

Ci neral Mi r'ZGER, You could, and again, sir. that would depend 
upon how many commercial aircraft they manufacture and can sell. 
[ don’t know how many they will produce. 


Senator Matonr. But it wot | mi ake the present type pl anes obso 


lete as soon as new planes containing titanium could be constructed ? 

General Mi TZGER. To a degree it does, although the obsolescence 
of commercial aircraft is sometimes difficult to understand whe Ul 
e DC-3’s I] ving over this country over mountainous terran 

Senator Manone. You have had no difference in the weight, 
however. 

I started to 1 pla 19 or 1927 when there were just 2 
tting behind the mail. These planes now, some of them have 
een running for 15 veat B vou ha had no great depart ! 
vailability of lighter d stronger materials, have von ? 

General Mi rZGER, N t partici larly. ilt] ough t] re has bee! L ' ide 
departure from the performance speed, passenger-carrying ability of 

‘eraft since World War II. 

Senator Martone. But you haven’t been able to lighten the weight. 

General Merzcrer. No, sir. 

Senator MALONE. Thi would be a revs luti mary thi oy 

General Merzcer. I believe, Senator Malone, t] i the qj tion would 
be resolved by the economies as viewed by the air carriers themselves, 
whether or not they could afford it, whether it would pay off for them 
to turn out some of the older aircraft and replace them with new. 

\s we have read very recently, most of the carriers are still operat- 
ng at least under a subsidy, as far as airmail is concerned. and they 


may not be in position to buy any substantial quantity of new air- 
craft, ré vardle of how improved the charact is ics may be, o1 
much more revenue they would gain. That is the bigvest proble m. 

Senator Matonr. Yes: and for your information, General, we do 
intend to have the producers of commercial planes appear before the 
committee. 

[ thought maybe some of them would be here today, but they do not 

em to be present. 

Well. then. in summing it up. the real bottleneck is the availability 
of the material in the national defense field at the moment? 

General Metzger. The availability of the material both in q 
and in quantity. The quality should be improved. That will 
the quantity, and by all means, we need more of it. 

Senator Martone. From the experience of the Cramet Co. in trying 
to find power, and the experience of other companies, power is a 
contributory factor to the bottleneck ? 

General Merzcer. It is one ae consideration in the field that 
should be given to expansion, the availability of power. 

Senator Maronr. General, the committee appreciates very much 
your appearance here. 

Do you have any further statement you would like to make at this 
time, or any material you would like to submit for the record ? 

General Merzcer. No sir; I don’t have. I would like to state for 
the record it is a privilege to be here, and a privilege to present the 
military aircraft position and thinking on this very vital subject. 
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Senator Matone. General, we have a brief prepared by you, en- 
titled “Titanium and Its Significance to American Industry and to 
the United States Government, by Brig. Gen. Kern D. Metzger, Chief, 
Production and Resources Division, Directorate of Procurement and 
Production, Air Materiel Command, United States Air Force, with 
Headquarters at Wright-Patterson Air Force Base, Ohio.” 

Do you approve making it a part of the record ? 

General Merzcer. Yes, sir, that is perfectly agreeable. 

Senator Matonr. When was this brief prepared ? 

General Merzcer. I would say March 1953. 

Senator Matone. That will be submitted for the record at this point 
as a part of General Metzger’s testimony. 

(The brief referred to is as follows:) 


TITANIUM AND ITS SIGNIFICANCE TO AMERICAN INDUSTRY AND THE UNITED STATES 
GOVERN MENT 


sy Brig. Gen. Kern D. Metzger, Chief, Production and Resources Division, Diree 
torate of Procurement and Production Air Materiel Command, United States 
Air Force 


rITANIUM 


With the announcement of commercial production of titanium, a new metal 
system joined the ranks of our useful structural metals. 

Certain characteristics of titanium bid fair to make it a potentially important 
metal for the future—namely, it is light, strong, durable, and corrosion-resistant. 

To these we might add one other important qualification—it is plentiful 

Admittedly, we still speak today in terms of potentialities of titanium and its 
alloys, but potentialities are rapidly becoming realities 

Even at today’s stage of development, titanium is assuming a prominent 
position in the structural metal field and is no longer classed as a rare metal 

Much of the glamour has worn off “titanium.” Today the metal is tarnished 
with a host of problems, all the way from sponge making to eventual use as 
a fabricated part. The technical and engineering problems, while difficult, are 
no more perplexing than other commercial problems in the history of metal 
development. 

Many high-powered words have been written—for and against titanium—a 
metal new to some industries. Its champions are enthusiastic with praise. 
Others say titanium, with all its advantages, is a troublesome metal to fabri 
cate and much too costly. 

In its short life titanium has been tagged “The new wonder metal,” “Glamor 
metal.” “The middleweight champion,” and now—just another metal 


WHAT IS TITANIUM? 


Titanium is (a) a silver grey metal weighing 0.16 pounds per cubic inch, 
(bv) 60 percent heavier than aluminum, (c) 56 percent lighter than alloy steel, 
(7) its alloys are far superior in strength-weight ratio to all usual engineering 
metals and alloys. 

There is little doubt titanium will be our next major structural material 
Its development foreshadows immediate advancements in supersonic aircraft, 
rocket, and gas turbine design—and foreseeable improvements in thousands 
of other industrial and consumer products. 

This metal promises possible application potential equal to that of stainless 
steel and perhaps rivaling that of some of the lighter metals. 

There are several good reasons for such optimism. Titanium is plentiful 
It ranks as fourth most abundant structural metal in the earth’s crust. Only 
aluminum, iron, and magnesium are present in greater percentages 

Its corrosion-resistance is equal to platinum and greater than that of nickel, 
stainless steel, and the cupro-nickel alloys in sea water and other corrosive 
fluids. 

On an equal-strength basis, titanium weight is less than that of aluminum or 
magnesium. 
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ELECTRICAL CONDUCTIVITY 


Titanium has relatively low electrical conductivity and is nonmagnetic. 

Titanium possesses an unusual combination of intrinsic properties; in fact, 
the scope is so promising in the aircraft industry, that all indications point 
to it becoming a most prominent structural metal when certain production 
problems are overcome. 

To 1950, titanium was used only experimentally but is now rapidly moving 
into territories once exclusively occupied by stainless steel. 


HISTORY OF TITANIUM 


In 1791, over 161 years ago, there was knowledge of the existence of titanium. 
An Englishman, William Gregor, clergyman and amateur chemist, noticed the 
black magnetic sands of Cornwall contained 50 percent of an unknown white 
metallic oxide. Some time later this was confirmed by an Austrian named 
Klaproth, who succeeded in extracting the metal from the ore rutile, at which 
time it was named titanium. The name came from the mythical ‘“Titans— 
Sons of Earth.” 


rITANIUM IN AMERICA 


Titanium success in the United States came in 1908 when Rossi and Barton 
successfully managed to separate a useful form of the oxide from the ore, 
while working for the Titanium Alloy Manufacturing Co. During the period 
1921 to 1925 a process was developed whereby straight titanium dioxide was 
successfully produced. This same period (1925) saw small batches of high 
purity titanium metal made. The basic process for production of titanium 
as it is known today was developed by Dr. William Kroll. He started his first 
experiments in Luxembourg. 

In 1932 Dr. Kroll succeeded in reducing titantium tetrachloride with pure 
magnesium in a molybdenum-lined electrically heated crucible. In 1939 Dr 
Kroll came to the United States and was employed by the United States Bureau 
of Mines. In 1946 the United States Bureau of Mines released Bulletin No. 
7381, Metallurgy of Titanium and Its Alloys. It was one of the first (if not the 
first) major publication or report on titanium. 

That same year the United States Bureau of Mines started operating a pilot 
plant, using the Kroll method, producing 100-pound batches of totanium sponge 
which launched the titanium industry of today. 

In 1946, P. R. Mallory & Co., Inec., started their research work. 

In 1947 Remington Arms began their program on melting, alloying, and 
fabrication. 

In 1948 (Augtst) Remington Arms became the first industrial orj-anization 
to announce its commercial interest in titanium as a metal. 

It was in 1948 that Du Pont opened a small pilot plant for limited }-roduction, 
producing 160 pounds of metallic titanium per day, or approximately 30 tons 
per year 

In 1950, for the first time, titanium metal was offered on the open market in 
a wide range of fabricated products, such as large plates, bar, forgings, tubing, 
and wire. However, producers of titanium sponge, ingot, and finished products 
were not able to keep up with the heavy demands for strategic and experi- 
mental application. 


TITANIUM ORES 


Titanium exists in a combined state in different forms and one-sixteenth of 
the earth’s crust is titanium-bearing ore. 

1. Rutile is a high-grade titanium oxide with very few impurities. 

2. Ilmenite is a lower grade combination of titanium oxide which is more 
common than rutile. 

Titanium ores are found extensively throughout the United States, Canada, 
India, Australia, Norway, Ceylon, Brazil, Sweden, and the U. S. S. R. Large 
ilmenite deposits of titaniferous iron ores occur in New York, Minnesota, Rhode 
Island, Wyoming, California, and New Mexico. Other occurrences of iron ores 
rich in titanium bave been reported in North Carolina, South Carolina, Ten- 
nessee, New Jersey, Colorado, Montana, and Oklahoma. 

Rutile is found in the beach sands at many places along the Atlantic, Pacific, 
Redondo Beach, Calif., and gulf coasts. They have been worked mainly in 
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Florida and to some extent in Oregon. Rutile deposits also occur in Virginia 
and Arkansas. 

The United States Bureau of Mines estimates that at Allard Lake in eastern 
Quebec there is 300 million tons of ilmenite containing titanium oxide. It is 
estimated that 25 million tons of titanium metal can be produced from this 
source alone. 

Supply of titanium ore can be summarized as follows: 

1. Availability will present no problem as known deposits of titanium-bearing 
ore reserves will amply supply the industry far into the foreseeable future. 

2. Large deposits are available in the North American Continent. In the event 
of an all-out war, the United States would not be dependent on highly vulnerable 
sea transportation for titanium ore. 

3. Even at the current low rate of production, titanium ore is not expensive. 
Current price is now 2 to 6 cents per pound, but with increased demand and 
mining efficiencies this price will drop. 


PROCESSING ORE TO SPONGE 


Several methods may be employed in transforming titanium ore into metallic 
form. Today all ore “batch methods,” however, and not “continuous line 
methods.” 

Much effort is being expended by industry and Government to develop an 
efficient method of titanium sponge production by a continuous line operation. 

Kroll process: About 99 percent of today’s commercial titanium production 
utilizes the modified Kroll process developed by the United States Bureau of 
Mines. 

In this process titanium tetrachloride, produced by chlorination of titanium 
ore, is reduced to the metallic state (usually with magnesium) in an inert 
atmosphere. 

Next, the magnesium chloride and excess magnesium are removed, leaving 
behind a relatively pure titanium metal, in a grey, porous, cokelike mass known 
as sponge titanium. 

Approximately 1 pound of magnesium is required for every pound of titanium 
obtained. 

The entire operation is carried out in a chemically inert atmosphere of helinm 
or argon gas. This is to prevent the titanium from absorbing oxygen, nitrogen, 
and hydrogen contamination from the atmosphere. Titanium is an unusually 
active chemical substance. In a molten state it readily combines with any ma- 
terial it contacts. 


MELTING SPONGE TO INGOT 


Melting: Sponge titanium must be converted into a more useful form. It has 
no commerical value in its porous state. The following general techniques have 
been developed for transforming the sponge into a solid ingot. 

1. Continuous are melting process: Consists of the continuous casting of the 
molten sponge followed by solidification of the molten metal in a water-cooled 
copper mold. 

2. Induction melting process: The utilization of the heating effect of induced 
electric current. The entire process must be carried out under a protective 
atmosphere to prevent gas absorption. 

3. Herres process: Now being developed by Titanium Metals Corp., Henderson, 
Nev. It is an improved cold mold method, using multiple electrodes. 

Ingots: Titanium Metals Corp., Henderson, Nev., have successfully made ingots 
up to 2,742 pounds and Rem-Cru now makes a 4,000-pound ingot. 

Forming: After converting the sponge into a solid titanium ingot, the ingot 
must be machined or “sealped” to remove all surface defects. In the next step 
the ingot is heated to approximately 1,800° F. and hot rolled or forged into a 
useful form for use by the fabricator. 

Titanium can be processed from the ingot to semifinished form by using the 
same rolling equipment and methods used for processing stainless steel. 

Electric power plays a most important part in today’s production of titanium 
sponge. 

More electric power is required to produce titanium than is required to pro- 
duce an equivalent amount of aluminum or magnesium. The present shortage 
of power and the possibility of getting supply in balance with demand are of 
vital interest. 
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Both magnesium and chlorine are electrolytic products; however, the elec- 
trolysis of magnesium chloride produced in the titanium extraction process 
returns most of the magnesium used, but only about 60 percent of the chlorine 
Hlectrical heating required both for processing and melting the metal adds to 
power demand. Totaling these power requirements points out that the produc- 
tion of titanium consumes about twice the power needed to produce aluminum 
or magnesium. 

20 kilowatt-hours are required to produce 1 pound of titanium sponge. Re 
quirements to produce 100,000 tons are 

4 billion kilowatt-hours. 

240,000 tons ilmenite. 

150,000 tons chlorine (regeneration facilities). 
110,000 tons magnesium (regeneration facilities). 

It is an economic law that ore be brought to the power and never power to the 
ore. The cost of power doubles for each 400 miles of transmission. The ti 
tanium production industry must, of necessity, locate only where an abundance 
of low mil rate electric power is available. 

The power needs of the Titanium Metals Corp. plant at Henderson, Nev., have 
taken up the last large supply of surplus hydroelectric power in this country 

The present shortage of electric power and the problem of getting power 
supply in balance with demand are of vital national interest 

Drought conditions and low river levels in the Northwest have greatly ag 
gravated our already critical power shortage in that area. 


THE TITANIUM INDUSTRY 


Industry is currently spending millions of dollars each year on all phases of 
titanium research. Similar to aluminum and magnesium, which 60 and 45 
years ago cost $5 a pound, it is expected new or improved processes will eventu- 
ally be developed to reduce the present high cost of titanium. 

Production of titanium sponge in 1951 was about 500 tons coming from plants 
operated by 

1. E. I. Du Pont de Nemours. 

2. Titanium Metals Corp. of America. 

§. Crane Co. at Chicago, Ill. 

The Titanium Metals Corp. plant is the former Basic Magnesium, Inc., plant 
at Henderson, Nev., built by the Government during World War II. Major 
components of this plant were leased from the State of Navada. Power is 
allocated from Hoover and Davis Dams from the quota alloted to the State of 
Nevada. The Henderson plant is the only fully integrated titanium plant with 
facilities for chlorination of titanium ore and recovery of magnesium and 
chlorine. Initial operation at the Henderson plant began in September 1951 
and routine production started in October. Capacity production of 10 tons 
per day expected in the second quarter of 1953. 

Du Pont began operating a commercial plant in May 1951 with a capacity of 2 
tons of titanium sponge per day. The production rate originally estimated was 
reached in 1951. Du Pont reached a capacity of 2% tons per day at this plant in 
1952. At the request of the Government, the General Services Administration had 
negotiated with Du Pont for additional expansion in 1953-54. Du Pont does not 
recover the magnesium or the chlorine. 

The National Research Corp. of Cambridge, Mass., and Monsanto Chemical 
Co. joined forces to develop an improved process for the production of titanium 
Work already in process by National Research was expanded and additional work 
was initiated by Monsanto’s research department at Dayton, Ohio. P. R. Mallory 
& Co. and the Sharon Steel Corp. formed the Mallory-Sharon Titanium Corp 
for the development, production, and marketing of titanium and titanium alloys 
A new process for producing titanium metal is under investigation by Horizons 
Titanium Corp., a new firm formed by Horizons, Inc., of Princeton, N. J., with 
the backing of Ferro, Inc. of Cleveland, Ohio, and others. 

The research process developed by Horizons, Inc., under the sponsorship of 
the Office of Naval Research, advanced to the pilot plant stage in 1952. The 
Kennecot Copper Corp. after investigating several processes during the past 
several years, have developed a process on a laboratory scale, which shows pos 
sibilities of producing superior quality metal with certain production advantages 
over present processes. A pilot plant to evaluate the process on a scale of about 
200 pounds per day was under construction at Battelle Memorial Institute in 
1951 and is expected to be in operation in 1953. 




































STOCKPILING STRATEGIC AND CRITICAL MATERIALS 49 


The Glidden Co. and Bohn Aluminum & Brass Corp. have decided to pool 
their titanium research efforts. sSoth companies are interested in production 
of pure metal, its compounds, and alloys, as well as in fabrication of ductile 
titanium and alloys. Glidden owns ilmenite-bearing deposits in North Carolina 
and has operated a mine there for the past 10 years. Research will be carried 
on at Glidden’s research laboratories in Baltimore and at Bohn’s laboratories 
in Detroit, Mich. 

Metal Hydrides, Inec., Beverly, Mass., produced 144,271 pounds of titanium 
powder in 1951 by reduction of titanium oxide with calcium hydride. Titanium 
was supplied by Metal Hydrides as powder, titanium hydride, und titanium mas 
ter alloys. The titanium powder is reported to be easily compressed into suit- 
able forms and sintered either in vacuum or in a nonoxidizing atmosphere into 
solid blocks or finished products at as low as 900-1,000 degrees C., 

The Foote Mineral Co., Philadelphia, la nstalled capacity for the produc 
tion of extremely pure titanium by thermal decomposition of volative titanium 
iodides. They offer for research purposes, titanium crystal bar, 99,99 percent 
titanium, approximately 


inch diameter b % inches maximum length 
ATR FOR POLICY 


An active and strong Air Force policy covering utilization of titanium has been 
formulated and put into action. The Air Force titanium program is giving stimu- 
lation to industry to bring about a lower price, improve titanium qualities and 
characteristics, increase production and sustain the interest of 


companies 
presently active in the titanium field. 


The Air Force policy regarding titanium 


1. Advise other Government agencies, including the Defense Materials Pr 
curement Agency, of Air Force interest in this metal 

2. Encourage the titanium industry in its efforts to expand production and 
improve quality. 

3. Continue basic and applied research necessary in furthering the program, 
neluding the development of production know-how with aircraft and engine 
manufacturers. 

4. Support Air Force contractors in their efforts to use titanium by allowing 
for a fair share of the increased costs encountered. 

In support of these objectives the Air Force recently announced to contractors 
that it will accept a fair share of increased costs incurred through the use of 
titanium. By paying premium prices even for marginal uses certain current 
advantages accrue. However, much larger dividends may ultimately be gained 
through improved design and engineering. Air Force support insures a substar- 
tial decline in price. 

The Air Force recently issued three CCN’s (Change Contract Notice) that au 
thorized Convair to incorporate titanium in production quantities in the B-36 
Similarly, other Air Force contractors have and will be authorized to use titanium 
in existing production items in the future. This will permit contractors to 
develop the necessary manufacturing skill and know-how to be reflected in the 
design of future models. 

Titanium is needed in engines, airframes, and pilotless aircraft or guided mis 
siles. It is needed not only in complex area and major components but also in 
such simple forms as bolts and nuts. Wherever weight can be saved and the 
saving translated into greater range or increased pavyloads—titanium is 





needed. 
To satisfy these needs, titanium will be required in forgings, sheet, bar stock in 
all sizes and shapes. It must have the properties of strength and heat resistance 
with good structural characteristics. The point is it must be versatile and 
adaptable to many applications. 


AMC PROGRAM—TITANIUM COMMITTEE 


A titanium committee has been established and functions at Headquarters Air 
Materiel Command to insure that titanium be used to the maximum extent 
practicable. 

Committee membership includes representatives from: 

1. Aircraft Production and Resources Agency. 
2. Air Research and Development Command. 
3. Air Materiel Command. 


4. Other interested segments of the Department of Defense. 
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The committee, under jurisdiction of the Production and Resources Division, 
Directorate of Procurement and Production, AMC, undertakes to assure the fol- 
lowing Air Force actions 

1. Coordinate Air Force activities regarding titanium. 

2. Recommend actions to encourage maximum efficient utilization in aircraft 
production programs. | 

o ser eas Tocal point for collect 
to industry. 

Even now, the committee has been largely responsible for formalizing Air Force 
titanium policy In addition, it has given recognition to the need for titanium in 
current aireraft production. 

Industry can expect to be requested for some serious thinking relative to effi- 
cient production and use of titanium 

Titanium development may well be financed by the Government but must, of 
necessity, be accomplished by industry. 


ion and dissemination of technical information 
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The Mur I b d rece! recognized the need for a high level policy 
mittee in the De] irtment of Defense to ¢ xpedite the developme nt and use of t 
nium. This committee is ¢ rently being appointed with membership selected 
from general and flag officer rank Che committee’s responsibility will be the 


formulation of Department of Defense policy relative to procurement, develon- 





ment, financing and use of titanium in military equipment his will allow the 
budgeting, procuring, and production org izations of all three miiltary depart 
ments to m » more freely and rapidly into the adoption of titanium as a stand 


ard production material 








DEFENSE MOBILIZATION COMMITTEI 











The need exists for a similar committee at the level of the Office of Defense 








Mobilization to permit discussion nd fermulation of policy dec ns : t] 
highest levels of Government Such a committee has already been informally 
ussed, and it is hoped that some constructive action will be taken in the near 
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M COST VERSUS ALUMINUM 








Considerable 





said of the cost of titanium. 


Let us take a moment to look back at the progress of aluminum. 






In 1852—100 years ago—aluminum was so costly to produce it sold for $545 
pound and was more precious than gold or silver. 


Emperor Napoleon ITI was presented with the fi: 





























Napoleon’s honored dinner guests had place settings forks ar $ 
of aluminum—lesser guests fe l only gold and silver service at their plates 
Over 60 years ago a small portion of the pyramid of the Washington Monu 
ment was capped (and still ) wit uminum 
In 1885 the price was $11.13 per pound and in 1892 it is 57 cents a po 1 
Seven years later it was 23 cents per pound and in 1952 it reached v 14 
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Modern invention, coupled with free enterprise combined to bring aluminum 
within the re h of everyone 

Secretary of Defense Lovett recently made the observation “when 1 pound 
of weight is added to an airplane, 10 pounds must be added to the structure 
cost 

Figuring the overall cost of the mods irpline at $40 pound, 10 pounds 
would represent $400 

When the relationship of weight to cost is considered, titanium has a defi 
edge economicalls T rth-weight advantage, plus the relative low-cost 





bonus makes titanium l 
planes and airborne equipment 
In time of high demand, as during the last war, there is not enough chromiun 
and nickel to meet all requi } i i 
play an important part in conservation of such vital metals 
Titanium, when alloyed with a small amount of chromium, aluminur u 


for use in commercial and m 





anium promises 






nium and still retains most of its corrosion resistance 





ganese, oxygen, nitrogen, or iron, is many times stronger than mnal!oyed 
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The amount of chromium needed to produce corrosion resistant titanium is 
only about one-sixth of that required for stainless steel 
The Air Force wants titanium and titanium alloys in aircraft It will readily 


lend its support to any justifiable program aimed at achieving these objectives 


Il. CLOSING REMARKS 


During the past, the United States Air Force and American industry ha 


worked together as a team to build the greatest Air Force in all history 

It was a remarkable job which required the closest kind of cooperation, and 
it clearly indicates how much can be accomplished under the American systen 
when we all put our shoulders to the whee 

We are now building for national defense, and it is important that we agai 
work closely together. For this reason, I particularly welcomed this oppor 


tunity to talk to you. 

It provides the opportunity for a review and discussion of the titanium pi 
grams under way and should stimulate and encourage the application and 
utilization of this new metal which shows such great promise 

Certainly—timely advice to all industr t ert and familiar 
organization with the many applications and machinability of this meta 
titanium 

Thank you very much, General. 

[ will have to warn you that this probably is not your last appeat 
ance before the committee, but I hope you won't have to travel so fa 
next time. 

General Merzcer. Thank you, sir. 

( Witness excused.) 

Senator M (LONE. We w ill take a short recess 

(Recess taken.) 

Senator Matonr. The committee will be in order. 

We will hear next from the Bureau of Mines. 

] may be confused as to who is really in charge of the work. Mh 
Mastin, are you the director ? 

Mr. Mastin. Mr. Lloyd is in charge of the station at the Bureau of 
Mines. 


Senator Martone. Mr. Llovd, will you come forward. 


TESTIMONY OF REX R. LLOYD, BRANCH CHIEF, BUREAU OF MINES, 
BOULDER CITY, NEV. 


Senator Martone. What is your title, Mr. Lloyd ? 

Mr. Luoyp. Chief of the Electrometallurgical Branch, which is 
the Boulder City station 

Senator Martone. If you would like to have Mr. Wartman and Mr. 
Mastin come forward, you may do so. 

Will you identify these cventlemen, please ? 

Mr. Luorp. Mr. Wartman is Chief of the Titanium Research Sec 
tion in Boulder City and Mr. Mastin is Chief of the Titanium Develop- 
ment Section. 

Mr. Wartman is in charge of all basic research, and Mr. Masti 
is in charge of the pilot plant, and any operations of a larger scale 

Senator Matonr. Mr. Lloyd, vou have heard the testimony of Briga 
dier General Metzger about the demand for titanium, and the produc 
tion of titanium by the Bureau of Mines. 

Will you, in your own way, explain just what the Bureau of Mines 
is producing at the present time? Further, the committee is very 
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much interested in the contribution vou are making in trying to 
develop a continuous process to take the place of the batch process, 
and any other investigations or laboratory work under way. 

Mr. Luoyp. Well, it might help if | explain a little bit what the 
development is, and the way the work has gone at Boulder City. 

The plant work was first started at Boulder City in 1944. The 
original laboratory work was moved down from Salt Lake City to 
Boulder City, and in 1944 a pilot plant was started, 

Senator Matonr. What was the size of the pilot plant ? 

Mr. Luoyp. The first reaction pots were 100 pounds. We didn’t 
aim for any regular ean ction because it wasn’t so much what we 
produced each day, but how much we produced and were still able 
to kee pup the qu: ality of the metal. 

Senator Martone. Or how much you could produce at all. 

Mr. Luoyp. Yes, sir. The first 100-pound batches were made 
December of 1944. We published a report on that, and that was 
really the work that started the industry to be interested in titanium. 

We did go up to 200-pound batches just to show that we could 
enlarge the rate of production, by the 16th of January in 1948. 

[ may have to look back to find the exact date, but sometime in 
1950 we entered into a contract with Army Ordnance to develop a 
continuous reactor. At that time it was decided that the smallest con- 
tinuous reactor we could make was about a ton a day of sponge. 

We built a pilot plant or demonstration plant with that capacity. 
It wouldn’t have been necessary to put in purification equipment for 
that capacity, but the shortness of titanium at the time, and also the 
very high cost of the material, made it desirable to recover the ti- 
tanium and not just throw it out the door when we spoiled any of 
it. 

We never have to date got a continuous reactor in operation that 
could produce anything like that. Later on we did operate the plant 
for nearly a year—well, for a year for Army Ordnance—and inci- 
dental to that operation we did produce about 5 tons of metal a 
month. 

That was during the 1953 fiscal year. Last May, the 1st of May, 
we entered into a contract with DMPA. The only purpose of that 
contract was that the amount of titanium that was being produced was 
way short of the requirements. 

The Defense Materials Procurement Agency wanted to utilize our 
capacity to the extent that we thought was possible without interfer- 
ing with the research program. 

The plant was originally designed for 1 ton a day, but after some 
experience we decided that about 20 tons a month was the maximum 
we could produce without interfering with the research program. 

As I Say, that program was entered into in May and we started 
to produce on that in June. This month we will produce about 15 
tons. Weare not yet up to the 20-ton capacity. 

That is an 18-month contract, and, of course, it is anticipated that 
the contract will not be renewed unless the demand is so great at that 
time that it is decided to, as a matter of policy, go ahead with it be- 
cause, as you know, Senator, the Government doesn’t usually get 
into business. 

Senator Martone. Well, your capacity is 18 tons? 

Mr. Luoyp. Eighteen tons. 
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Senator Martone. Eighteen tons a month? 

Mr. Lioyp. About 20 tons a month is what we anticipate. 

Senator Matonr. About two-thirds of a ton a day. 

Mr. Luoyp. Yes. 

Senator Matoner. And do you find that you can come up to your pro- 
duction without interference with your laboratory work ? 


SHORTAGE OF SKILLED TECHNICIANS 


Mr. Luoyp. Well, that is a little hard tosay. We are producing up 
to 15 tons a month now. It is interfering, to a minor extent, with our 
laboratory work because of the extreme shortage of skilled, technical 
men available. We are having a hard time maintaining the staff. 

Senator Martone. Why? 

Mr. Luoyp. There are several reasons. 

Of course, as everybody knows, technical men are in very short 
supply. Government wage scales are not competitive with private 
industry in this particular area, and Boulder City especially, where 
the housing situation is very bad. 

It makes it difficult to draw men to this area and to maintain the 
staff when we do get the work. 

Senator Martone. What is the difference, roughly, in the com- 
mercial pay and the pay in the Bureau of Mines for the same type of 
technical assistance ? 

Mr. Luoyp. For starting technical men, which are after all the men 
we need, we need to be able to compete with industry, and with men 
just coming out of school, that is one of the places we are particularly 
in an unfavorable position. I think there is something like $1,000 a 
year difference in starting salaries, and up. 

Senator Matone. What is your pay? 

Mr. Luoyp. We start the men at—I don’t know the exact figure— 
but about $3,100 a year. 

Senator Matonr. And roughly, the commercial pay is $4,000 or 
$4,100 ? 

Mr. Luioyp. $4,000 and on up to $5,500, depending on how good the 
man is and how badly they want him. 

Senator Matonr. And they can advance him as far as they want to, 
whereas you are held down to a certain time of service? 

Mr. Lioyp. Yes; we are held down to a certain time of service. 
However, good men normally do advance fairly rapidly in our organi- 
zation, but again, they can only advance to about $5,060 a year, witlun 
a year and a half or 2 years. 

Above that it takes specialists or men in a supervisory capacity, or 
something like that. Again, we can’t compete with industry. 

Senator Martone. You have to change their rating ? 

Mr. Luoyp. We have to change the rating. 

Senator Martone. To go above that amount? 

I understand that. Now, go right ahead. 

Mr. Lioyp. Of course, in Boulder City, as everybody knows who 
has been following the situation, the housing is very bad and rentals 
are high. 

Quite often we do somehow manage to get peopl in here and they 
work a month or two and quit and go back to some other area they are 
more familar with. 


3898S8—54 
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Senator Martone. I am somewhat familiar, not with the shortage of 
housing in Boulder City, but in the changeover proposed from Gov- 
ernment jurisdiction to private jurisdiction. 

{ did send a proposed outline for a bill prepared by the Bureau 
of Reclamation to the chamber of commerce and other individuals 
for their comments and suggested amendments. So far I have not 
received them. 

Mr. Lioyp. We are very familiar with what is in that proposed bill. 

Senator Matone. I was not aware there was a severe housing short- 
age. What causes the housing shortage, lack of sufficient ground upon 
which private homes can be constructed ? 

Mr. Luoyp. Yes. At the present time there are no lots at all avail- 
able in Boulder City for the construction of residences. 

Senator MaLonr. Where water and service are available? 

Mr. Lioyp. Where there are water and sewage and power. 

The last lot, some time ago, has been taken up and is being built on 
at the present time. 

Senator Matone. The city is just outgrowing plans. 

Mr. Luoyp. That is right; the city outgrew the plan, and as I under- 
stand it, in talking to the citv manager, the difflic ulty of trying to get 
developers is that the Government would have to furnish ‘the power, 

Of course, the sewage capacity is somewhat limited, although it 
does have some additional capacity. The town is just bigger than it 
was anticipated it would be, and no provision has been made for 
expansion. 

Senator Matonr. We are very much concerned that your labora- 
tory work not be interrupted because that work has great possibility 
of improving the batch process or perfecting a continuous process. 

Mr. Luoyp. We are still continuing work on continuous processes, 
and that particular phase of the work is Mr. Wartman’s basic 
research. : 

Senator Martone. You always fall back on Mr. Wartman? 

Mr. Luoyp. Yes; he is the man responsible for the new advances. 

There is one other thing that has come to the fore that perhaps we 
did not anticipate far enough in advance, and that is the difficulty of 
making titanium tetrachloride, which is the raw material used at the 
present time for making titanium. 

Senator Matone. This is in the Kroll process? 

Mr. Luioyp. This is in the Kroll process and in quite a lot of the 
proposed electrolytic processes, too. 

Titanium tetrachloride was available on the market, rather expen- 
sive material, when we started to make titanium. Since it was avail- 
able we did no research, or at least very minor research on titanium 
tetrachloride. 

Last year we bought from a commercial company. They were pro- 
ducing from pigment titanium dioxide. However, it is obvious that 
some research work should be done on titanium tetrachloride, and 
partic ularly on other raw materials besides rutile. 

This work was started up along with the rest of the work for Army 
Ordnance a year ago April; that would be April of 1952. That work 
is dragging to some extent because we can’t get adc litional technical 
people we should have. 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS JV 


Whether or not the technical people we have working in our pro- 
duction plant, at least in our pilot plant, are adaptable to that type 
of work is another question. 

Senator Matong. What do you think ? 

Mr. Luoyp. | think only to a minor extent. 

Senator Mavone. Then you would say right now, your production is 
only interfering to a minor extent with your laboratory work, your 
search for new methods and perfection of present methods. 

Mr. Luoyp. I might say this, Senator—— 

Senator Matone. In the manufacture of the product. 

Mr. Luoyp. We like a certain amount of production because it helps 
with our research problems. 

Originally we anticipated that would be at the scale of about 20 
tons a month, the point at which production starts to interfere with 
research. ‘There may be some of the men who are now working on 
production that could be transferred over into research, and with 
reasonable service, you understand that it takes a little different type 
of man to do research than it does to do prod iction. 

I would like to ask Mr. Mastin’s opinion, since the titanium tetra- 
chloride and deve lopn ent work is in his supervision. 

Mr. Mastin. I agree with Mr. Lloyd on that. The men that we 
have that are actually producing titanium are better suited for that 
kind of work than any other kind of work, and while they could be 
trained eventually to do reasearch work, it would be a slow program. 

Senator MaLtonre. When you say slow, you mean 6 months or a year ¢ 

Mr. Mastin. A year or 2 years. W e shoul | be able to obtain prefer- 
ably chemical engineers and chemists for that kind of work, whereas 
now we have metallurgists who happen to be production minded and 
serve very well in that niche. 

Senator Matone. Yes. Most engineers and producers and builders 
understand there is a great difference between men who use the 
processes for production and men who develop the processes. 

They are just an entirely different type of men, mentally as well as 
physically often. 

Go right ahead. 

Mr. Luioyp. I might say there is no serious shortage at the present 
time in this area of craftsmen, mechanics and laborers, operators to 
operate these plants. 

The shortage is almost entirely in technical men. It has been 
brought out, 1 believe, that we really need new technical men from the 
outside who are research minded, or with a research background. 

Senator Matone. And with research experience ? 

Mr. Luoyp. Preferably with research experience. 

Senator Martone. Would they be available at all until you could 
meet, or approach what they could earn elsewhere? 

Mr. Lu6yp. That is correct; they are not reasonably obtainable un- 
der the present wage scale and under the present high living cost and 
high rent in the Boulder City area 

Senator Matonr. Are they available if you meet reasonable com- 
mercial competition / 

Mr. Luorp. Well, of course, the scarcity of technically trained peo- 
ple is well known. It is prevalent everywhere. Naturally, we could 
stand a better chance of getting our share. 
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However, in this day and age there is not a large number of highly 
skilled and technical men waiting outside your gate wanting to go to 
work at any pay scale. 

Senator Martone. Let me ask you about the matter of the draft and 
availability for military service. 

Is there any exception made for badly needed technicians, so far as 
the draft is concerned ? 

Mr. Luoyp. As far as the Department of the Interior is concerned, 
there has been a policy set up of not asking for deferments. 

However, offhand, I can’t remember of a qualified technical man 
whom we have lost. In other words, there is more or less of a gentle- 
men’s agreement with the various draft boards that they will not 
draft badly needed technical men. 

Sometimes, of course, that does influence young men who would 
otherwise go to work elsewhere. They think they might just as well 
go into the military, and as they say, get their hitch over with. 

Senator Martone. Anyway, you are short of technical research men ? 

Mr. Luoyp. Very short of technical research men. 

Senator Martone. When you say you are short, give the committee 
some idea of the number of men in each particular phase of the 
work. 

Mr. Liuoyp. Well, right at the present time, without looking at the 
list that we have—— 

Senator Matone. Just approximately. 


DOZEN TECHNICAL VACANCIES 


Mr. Luoyp. We have vacancies for about 12 technical men already 
set up, and we would set up more vacancies if we thought we could 
get the men. These are mostly chemists and chemical engineers for 
analytical work, and mostly specialized analytical work, and for 
various phases of titanium research. 

Senator Martone. Where would the salaries range, in your opinion, 
to make these men available on a competitive basis ? 

Mr. Luoyp. That question is a little hard for me to answer. 

However, we have various categories open, and I believe generally 
we are $1,000 to $1,200 a year under the accepted commercial stand- 
ard. That ismy own opinion from our efforts to recruit. 

You understand, of course, also in research, and particularly in 
research of a very difficult metal like titanium, it is desirable to ob- 
tain the highest caliber of men you possibly can. In fact, for some 
of these jobs there is no particular point in getting a man unless he 
is high caliber. 

Senator Martone. The results are not obtained unless they are very 
accurate. 

Mr. Luioyp. That is right. You can fill the jobs and* have that 
many more men on the Government payroll, but to get the results it 
takes men of definite qualifications, which is a more difficult propo- 
sition than just recruiting technical men of any kind. 

Mr. Mastin. Senator Malone, half the men we have now are here 
because of reasons of health, either for themselves or for their families. 
If it weren’t for that thing, I wouldn’t have enough men to operate 
the plant. 
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Senator Matone. That is very interesting information. Salary 
doesn’t attract. 

Mr. Mastin. Well, they left jobs that paid $2,000 to $5,000 a year 
more than they are now getting in order to come here and live in 
this climate. 

Of course, they like the work. It is a very interesting job, but 
they have to come here because of health reasons. 

Senator Matone. They just had to find a climate such as we have 
here 2 

Mr. Mastin. My two best men are in that category. 

Senator Martone. That is very interesting. 

Of course, we have another argument here as to how many people 
would come in if they had water enough to irrigate a little land. 

You are in the business of research, and the country ought to be, and 
certainly those of us in the Senate and Congress who know about it 
are ve ry ap ypreciative of the work you are dol 1g. ‘| he B ireau, even ZU 
or 25 years ago—or at its earliest inception in the Reno area—accom- 
piished a lot of good work. 

I think you heard me mention the electrolytic manganese process, 
which while it has never attracted very much attention, is being used in 
certain parts of the work and coul Li under certain conditions become 
very valuable to the ountry 

Your work has been very valuable in tlt nium and in other fields. 

Now, what could you tell the committee about the possibility of im- 
proving the Kroll process, al d also the poss bility of other processes 
and their status? ‘Tell us about processes that might be better than 
the Kroll process, 

Mr. Luoyp. Well, that is somewhat a big order, Senator Malone 

Senator Matone. I know it is, but we vie a | 

Mr. Luoyp. However, we are working along two principal lines at 
thx present time. 

We are trying to improve the Kroll process; as it is known, and that 
is, of course, the rea 


1g x order. 


ison we like to continue operating the pilot plant at 
some constant production rate, since a lot of these problems can only 
be worked out on a continuous production rate. 

We are not doing any work at the present time on what you might 
say is a conventional continuous Kroll process. We are doing work-on 
modifications of the Kroll process to try to get continuous reactors, and 
we are also doing electrolytic work, . 

There have been an awful lot of comments and talk and publicity 
on electrolytic work. We are doing research, making ver) vood metal 
in the process, I don’t think there is any question about that. The 
problems are more or less problems of the mechanics of operating cells 
under the rather difficult operations that are necessary to aden good 
titanium. 

Senator Martone. Titanium sponge or metal ? 

Mr. Lioyp. Well, it would be sponge. 

Senator Matone. You do make sponge electrolytically ? 

Mr. Luoyp. Well, at least it would be a substitute for sponge. It is 
not quite the same, but it still has to be consolidated by some other 
method. 

We are doing some research work, still more or less in the drawing 
board stage, that we hope to produce metal that isn’t in sponge form. 
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Senator Martone. The electrolytic method but not in the sponge 
form ¢ 

Mr. Luoyp. That is a modification of the Kroll process. However, 
it is going to be some time. 

Mr. Wartman is doing the electrolytic work and I think is more up- 
to-date on the ramifications, but it is going to be some time before 
tne work we are doing is ready to be commercialized. So far as we 
know, that is the situation with quite a few of the commercial 
search work rs. 

Senator Martone. An electrolytic process, by Horizons, Inc., was 
mentioned this morning. Are you familiar at all with the work they 
have done? ; 

Mr. Luoyp. We are not familiar in any detail at all with the work 
Horizons has done. We know in general what the work is like, but 
we are not familiar with the details at all. 

Senator Martone. Well, I won’t ask you to comment on a method 
about which you are unfamiliar, but have you had any contact with the 
method, and if you have, what is your general reaction as to the pos- 
sibilities of it? 

Mr. Luoyp. As I have said, there is no question that you can make 
good titanium electrolytically. That is one of the reasons there has 
been quite a lot—in some cases premature publicity about electrolytic 
processes. 

The question relates to the mechanical details that have been worked 
out, and I think it would be impossible for us to say without making 
a careful study of the company’s proposal, which we haven’t m: ide. 

Senator Martone. Do you have the cooperation of the private pro- 
ducers, the Bureau of Mines in Washington and the Bureau of Mines 
here, the Du Pont Co. and the Titanium Corp.? Do you operate 
entirely separate from everyone else, or do you have some advantages 
of their information ? 

Mr. Luioyp. Of course, the work the Bureau does is available to 
everybody on the same basis. 

Senator Martone. Naturally; we understand that. 

Mr. Luoyp. And we have obtained some cooperation from private 
producers. We know in general what they are doing, and in some 
cases we know in detail what they are doing. Of course, naturally, 
some of that information comes to us confidentially. 


TITANIUM TETRACHLORIDE 





Senator Matonr. I am not asking you what it is. 
Mr. Luoyp. But at the present time we are working quite closely 
with Titanium Metals Corp., for instance, on titanium tetrachloride 
which we both recognize as somewhat of a bottleneck. 

Senator Matone. What is the process of making titanium tetra- 
chloride? What makes it a bottleneck ? 

Mr. Lioyp. That is one of the things we are trying to find out. We 
don’t know. At the present time the material is made by several 
different methods. 

However, the most common method is ‘to pass chlorine over hot 
brickettes made from rutile or titanium dioxide mixed with a carbo- 
naceous reducing agent. Some of the difficulties are corrosion, high 
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tempers atures of chlorine, and handlin a the « arryove r of other imp irl- 
ties, particularly from rutile into the finished tetrachloride, which 


gives you problems i in purification. 
Senator Matone. Of course, there is no shortage of chlorine? You 
can get all you want of that? It is a question of the method and 


procedure of turning it into a product you can use ? 

Mr. L LOYD. Some of the mi iterial that is be ng p rroduced i come reially 
by Stautter ( ‘heanical: 4 ‘o. is also being made from an intermediate 
byproduct, which takes electric furnaces and isn’t something that 
you can increase the capacity of just overnight. The re is no pal 
ticular difficulty, however; no particular technical difficulty. 

Senator Martone. If they know the amount that is going to be 


demanded a certain time in advance there is no problem is there ? 
Mr. Luoyp. Well, undoubtedly the Du Pont Co. knows more about 
titanium tetrachloride than onyone else. They have been in the busi 


ness longer and we don’t have the details of their program at all, how 
they operate. 

Senator Martone. They are not cooperating with the Bureau? 

Mr. Luoyp. Not so far as the making of titanium tetrachloride is 
concerned. 

We might explain that the making of titanium tetrachloride by 
Du Font is also tied in with the pigment business. They were in the 
business of making titanium tetrachloride for making pigments before 
they got into the titanium end. They consider it a separate part of 
their plant. 

Senator Martone. And that is part of their trade secrets? 

Mr. Luoyp. Yes, sir. It is one of the definite bottlenecks at the 
present time in the cost structure, and perhaps in the expanding rate 
of production of metal by the Kroll process. 

Senator Matone. How serious do you consider it? Is it something 
you can’t whip within a reasonable time? 

Mr. Luoyp. No, I don’t think so. 

Senator Martone. Just one more step that you will accomplish if 
the demand is great enough and you get the help: vou need ? 

Mr. Luoyp. That is correct. I think it is obvious now that we 
should have been doing more research in the Sivies than we have in 
the past years in titanium tetrachloride. 

Senator Martone. Well, if you are going to do this research in 
titanium tetrachloride, that is part of my question en inyself 
knowing the details. You do the necessary research in ‘nium 
tetrachloride and run your pilot plant and do all the other i that 
are necessary / 

Mr. Luioyp. It has been rather difficult to build a satisfactory re 
search crew to handle this titanium setendhlokide: We have not 
shifted any of our research men from the development, that is, basic 
research on electrolytic processes and on continuous reactors for this 
purpose. Perhaps one reason for that is that the men already have 
several years’ experience in the other line of work. 

Senator Martone. But that is where you could use the additional 19 
or 15 research men? 

Mr. Luioyp. That is where we need quite a few additional men, 
right there, and some in helping to push our electrolytic and con- 
tinuous reactors. 
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Senator Matonr. Would you say, if you had this 12, 15, or 20 addi- 
tional research men of proper caliber, you would be an additional 
step ahead in the production of titanium ? 

Mr. Luoyp. Well, it would take a year or two. 

Senator Martone. It just takes time to train the men ? 

Mr. Luioyp. It takes time to train them and get results. 

Senator Matone. But without them it would be additionally de 
layed ? 

Mr. Luoyp. Without them the program is delayed that much more. 

Senator Martone. Of course, private producers, especially the du 
Ponts, and I presume the Titanium Corp., are conducting some re 
search along this line. 

Mr. Luoyp. I am certain Du Pont is: I know that Titanium Metals 
Corp. is conducting research on making and purify ing titanium tetra 
chloride: Ve 








How much basic research they are doing on the utilization of dif 
ferent raw materials W hich, of course, Is one pre blem that the Bureau 
has from an overall national welfare vy lewpoint, I don’t know. I can’t 
answer that question. 

senator MALONE. If you had these additional research peop le, you 
could cooperate with the Titanium Corp. in furthering the whole pro 
duction program. 

Mr. Luoyp. We think it would definitely further the production 
program, 















































SCRAP 








Senator Matoner. Turning to the serap, we are told that scrap is 
not usable at the present time. What becomes of the scrap and what 
investigations or research are you conducting or is anyone conducting 
to make this scrap : le 

Mr. Luoyp. I] a 't believe that that is a question that I can answer 
too well. We know that a a limite ms amount of scrap is going back 
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into the industry. We are also doin some work on electrolytic 
processes, which is perhaps applical le to the recovery of scrap. How- 
| 








ever, it has never been de finitely applied to them yet, So 


the ex nee data, complete information. 

Senator MALont You think some electro lytic ; pre ess might be ap- 
plied to scrap even though it were not app lied to the original manu- 
facture of titanium ? 

Mr. Lioyp. Well, I say the same type of process may be used for 
both, actually. 

However, it doesn’t mean that it is only a matter of taking the scrap 
over and throwing it in the tot and melting it down like it is 
in the steel industry. It is a good deal more asics than that. 

I might also say from the standpoint of scrap, we have not had a 
close association with the serap, but apparently one difficulty is that 
the titanium metal, up to the present time, has been rather variable 
in quality and perhaps harder than it should be. 

As a result, that has made the return of scrap back to the ingots 
somewhat more difficult than it probably will be when the quality of 
metal levels out a little bit. 

Senator Martone. You heard the testimony of General Metzger 
this morning that he had no knowledge as to how much material was 
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manufactured which didn’t meet the specifications because they only 
accepted the amount that met the specifications. 

Well, this amount that meets the Government’s specifications, then, 
according to what you just said, wouldn’t apply to that particular 
part of the scrap, would it? 

Mr. Luoyp. We might say that the Government specifications were 
set up from a practical standpoint and not perhaps what they would 
like to have. They were set up from the st: indpoint of what was 
thought could be obtained from the Kroll process. 

Senator Martone. Allowing for these imperfections 

Mr. Liuoyp. Allowing for these imperfections, and undoubtedly the 
industry would like a somewhat better quality of sponge and certainly 
more uniform material than they are able to get at the present time. 

Senator Matone. Your belief is that when the Kroll process, or any 
other process, is per fected to the point that will be possible, that the 
specifications will be tightened. 

Mr. Luoyp. I think that is going to be definitely true. In fact, that 
has already been true. Specifications have been coming down on 
Government contracts. 

Senator Martone. I didn’t get that this morning from the general’s 
testimony. He only outlined one table of specifications and said noth- 
ing about a tightening in the contract that has just recently been let. 
You think it has been tightened ? 

eer act has been made a part of the record, but I just have not 
read } 

Mr. Lioyp. I have not seen the Cramet contract, but the additional 
contracts which have been let to Titanium Metals Corp. and Du Pont 
are definitely tighter than they were to start with. 

Senator Matone. The additional contracts that have been offered ? 

Mr. Luoyp. Yes. 

Senator Martone. The additional contract with the Titanium Corp. 
has not been signed or accepted. 

Mr. Luoyp. I believe even without the additional contract there has 
been some tightening of the specifications. 

Senator Martone. We will have the company representative here 
anyway for that part of it 

As far as your sponge is concerned, that is furnished to the Govern- 
ment in sponge form # 

Mr. Luoyp. Yes; furnished in sponge form. 

Senator Matong. You make no attempt to make an ingot out of it? 

Mr. Luoyp. Not at the present time. The metal we are making un- 
der the terms of the DMPA contract is being shipped to various melters 
under allocation. 

Senator Martone. You have already outlined the size of the contract 
and the amount you are making. 

What is your experience in the matter of power requirements? 
There seems to be some difference of opinion from 16 kilowatt-hours 
per pound to 20 kilowatt-hours per pound in the making of the sponge 
at this time. 

Mr. Luioyp. Well, when you start to talk about titanium, no two 
people are using just exactly the same process; that is one of the 
difficulties. 

However, I think when you are talking in terms—if I get your ideas 
correctly—you are thinking in terms of increased expansion. 
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Senator Matone. And in amount of power needed. 

Mr. Luoyp. And when you think in terms of that, I think you should 
consider the power necessary to make the magnesium and make the 
chlorine, whether or not it is made by the contracting manufacturer, 
whether it is made somewhere else in the United States, it is still 
power that has—— 

Senator Martone. That is about 2614 kilowatt-hours; is it? 

Mr. Luoyp. No; it isn’t that high. That figure of 2614 was for the 
ingot. 

Senator Martone. That is finished ingot? 

Mr. Lioyp. Yes. It depends a little bit upon the type of operation 
that you are carrying out. 

Senator Martone. Explain that for the benefit of the record. It is 
a technical thing, and we would like to know about it. 

Mr. Luoyp. It is a technical question. 

For instance, du Pont—and we understand Crane also—anticipate 
they will utilize electrically heated reduction pots. We don’t know 
what the power requirement on those is, but we estimated it from 
requirements of fuel fire pots at about 3 kilowatt-hours per pound. 

That is a requirement that Titanium Metals Corp. doesn’t have. On 
the other hand, we are also using electrically heated vacuum fur- 
naces, Which neither du Pont nor Titanium Metals Corp. are using. 

Our own reason for using those is that we can get by with mild steel 
in the reports, and from the standpoint of conservation of national 
materials we don’t like to have to utilize a lot of critically short metal 
to make stainless steel reports in order to fire with gas, which is 
necessary if you are firing with gas. 

So that is the reason there are diflierences in the amount of power 
we are using. 

With that amount of preface, from our estimates—and naturally, 
the producers know a little more about it than we do—our estimates 
show that it should take Titanium Metals about 141% to 15 kilowatt- 
hours per pound for sponge. 

Senator Martone. We will take a short recess. 

(Recess taken.) 

Senator MAtonr. The committee will be in order. 

You may proceed with your statement. 

Mr. Luoyp. If it takes 15 kilowatt-hours per pound for the basic 
process, the total power utilized by Titanium Metals Corp. would be 
about 1514 kilowatt-hours, since they also heat their chlorinators 
electrically, which takes a small amount of power. 

At the same time, considering the power necessary to make the 
magnesium and chlorine, it will take du Pont about 20 kilowatt-hours 
under their method. So I think that is the reason for the differences. 

Senator Martone. That is very good to show the difference. 

Mr. Luoyp. We are actually only utilizing about 614 kilowatt-hours 
per pound. We are buying all of our magnesium and titanium tetra- 
chloride. 

Mr. Masttn. And we expect to get that down to about 514, which 
is close to the minimum. 

Senator Matone. But it is being used some place else and adds up 
to about the same amount? 

Mr. Lioyp. When you start talking about the power, that is not a 
serious thing at the present time, but when you start talking in terms 
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of 35,000 or 100,000 tons a year, then you have got to consider the 
power no matter where it is utilized. 

Senator Matone. Of course, one of the purposes of the hearing is to 
determine the availability of the power and the raw materials which 
go into the product. 

It has already been testified by the general that—and I would like 
to know if you agree—there’s no question about the availability of 
the raw material in the Western Hemisphere and in the United States. 

Do you agree with that statement ? 


ILMENITE BASIC 


Mr. Luoyp. Well, it might take some qualification. The basic 
material that is necessary—that is, the ilmenite—there is plenty in the 
United States and in North America. 

Senator Matone. You think there is plenty of it? 

Mr. Luoyp. I think there is plenty. 

Senator Matone. In the United States if properly developed. 

Mr. Lioyp. So far as we know there is plenty to meet the present 
demand. 

Actually, the statistics show that we are importing about a fourth 
of our ore at the present time. 

Senator Martone. You are importing it from Australia? 

Mr. Luoyp. This is ilmenite, not rutile. 

Senator Martone. Yes. 

Mr. Luoyp. And, of course, at the present time, one of the biggest 
operations utilizing ilmenite is in Canada, right on the St. Lawrence 
River. 

Senator Martone. And there is a large deposit there? 

Mr. Lioyp. It is our understanding that there is at least 100 million 
tons blocked out there. 

Senator Martone. You would say that the United States and Can- 
ada alone probably could furnish all of the raw material needed for 
almost any comprehensive production that can be foreseen at this 
time. 

Mr. Luoyn. I think that is correct, sir. 

Senator Matone. Go ahead, then. That is an important point. 

Mr. Lioyp. We are importing, at the present time, rutile from 
Australia. 

There is a mixture of rutile and ilmenite that du Pont is utilizing 
which is produced in the United States. Both of the producing com- 
panies are using rutile. 

Also Stauffer Chemical Co., who produces tetrachloride, are utiliz- 
ing rutile. We, along with 2 or 3 commercial compaines that we 
know of, are doing research on the utilization of slag made from 
ilmenite. 

This is the slag made in Canada from ilmenite. However, I 
wouldn’t consider the lack of research along that line to be too much 
of a bottleneck. In case of sufficient pressure you can always make 
annatase out of ilmenite by the same method used to make pigments 
and use this for tetrachloride. 

Senator Matone. In other words, there is no problem of conversion 
really if an emergency arose. 
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Mr. Luorp. No problem in case of emergency. Our research on 
slag and research by a couple of commercial companies, of course, is 
aimed at more economic conversion of slag into titanium tetrachlor- 
ide, but it isn’t a bottleneck. 

Senator Matone. Then the availability of raw materials is not a 
problem in case of emergency, but what about power ? 

Mr. Lioyp. Well, I don’t know that I am qualified to answer that 
question. 

Senator Martone. In this area? 

Mr. Luoyp. As we all know, power is rather a difficult item any- 
where in the United States at the present time. 

This additional 8,000 tons I believe that the general said was al- 
ready scheduled, would require somewhere around 30,000 kilowatts of 
installed capacity and at a very high load factor. 

I don’t believe I am qualified to answer whether or not that power 
is available. 

POWER 


Mr. Mastrn. I would like to comment on power, Senator, if I may. 
Senator Martone. I would like for you to comment on it. Of 
course, we are in this area now. Naturally, it would be difficult for 
anyone not familiar with the power situation throughout the United 
States to make a general statement, but power is a local problem. If 
we are going into the Tennessee area, then the power problem is in 
the Tennessee area. If we are going into New Jersey, where the 
DuPont Co. is located, then the power problem is within a reasonable 
distance from there, but we are now in Henderson, Nev 
I would like to have any statement you can make on the avail- 
ability of power, not only for what we are trying to do now and what 
the contract calls for when you reach the limit of the contract, but 
for the additional demand for titanium, if it could be made available. 
Mr. Luoyp. Well, let me say this, Senator. A figure of 100,000 tons 
of titanium sponge has been mentioned. It would take something of 
the order of 400 million kilowatt hours to make that 100,000 tons. 
Senator Martone. That would be annually ? 
Mr. Mastin. That would be over any period. If you 
annually, it would take it per year, of course. 
Senator Matonr. What would that be in kilowatts ? 
Mr. Mastin. Around 20 kilowatt-hours per pound. 
Senator Martone. But in kilowatts of energy ? 
Mr. Mastin. I would have to make a calculation before 
answer that. 
Senator MAtone. It is a tremendous amount of power. 
Mr. Luioyp. On the other hand, 100,000 tons of titanium is a tre- 
mendous amount of titanium. 
The point I am trying to make is that you have to have power to 
make sponge, but the part of your cost involved in that power is a 
very small fraction of your tot al cost. 
For instance, we are using at Boulder City, in August, 6.65 kilowatt- 
hours per pound to make sponge. We ai no titanium tetra- 
chloride, no magnesium of chlorine. 


Senator Matonr. But someone does make those products and some- 
one uses power. 


made it 


could 
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Mr. Mastin. That i ight. The eost of that power per pound for 
sponge is Lod cents, § .£ cents out of SD Is not a ve ry large percentage 
of your total cost. 

Senator Matone. That is the power cost ¢ 

Mr. Mastin. Yes. What I am trying to get at 
generating capacity, that 1s, falling waterpowel not % 
is not available, people can still build diesel plants to 
ower that they need in their own loc lity. 

Dow Chemical, who is the principal manufacturer of ma 
this country and would probably 
to varicus titanium producers, they make it fora 
and produce it principally down along the gulf coast. ; 
using natural gas and from that angle they are almost unlimited 


bout 


OR a 


their power capacity. They can install more capacity at reasona 


notice as is needed. 

They can produce all the magnesium that the titanium industry 
consume at any concel\ ible rate. So that the power developed lo 
is not the absolute bottleneck. lt depend on the pressure 
producer. 

If the producer Is W illing to spend a few more cents per pound 
his product, if he is paid for it in return, he can buy magnesium. 
doesn’t have to make magnesium at his own p! int. It can be 
elsewhere. 

So I repeat, while power is essential, it isn’t a large part of y 
total cost: it isa ve ry small part. 

Senator Manone. That is the power you absolutely require 
purcha se some of your materials elsewhere. 

Mr. Mastin. Yes. 

Senator Matone. I am very much interested in what you just 
The price of power 1s not the controlling factor in the cost of 
sponge‘ 

Mr. Mastin. No, sir. 

Senator Matone. Would you carry that a little farther? Sup 
you manufactured everything here, and you used 20 kilowatt-ho 
per pound. You are talking about $5 per pound ona selling price. Is 
the price ot power controling 1 hat event ? 

Mr. Mastin. That w | about 8 cents a pound of tita 
if I had to use it. 

Senator Martone. For 20 kilowatt-hours # 

Mr. Mastin. Yes, sir. 

Senator MALONE, Suppose it cost you 20 cents i 

Mr. Mastin. That is still a small part of the total cost. 

Senator Matone. So what you are really talking about, if you 
want to round out your production you need the availability of power 
at some reasonable price / 

Mr. Mastin. Richt. 

Senator MALonr. When it is a cent a kilowatt-hour, or half a cent. 
or whatever you can secure it for, you want to know that you are 
getting either firm power or a continuous supply of power! — 

Mr. Mastin, That is correct. We pay a little bit over 4 mills at 
Boulder City. Power can be generated with oil burning diesel engines 
for about 8 mills, twice as much. 

It still isn’t an important part of our total cost. ] mean, Vou don't 
want to deliberately saddle the manufacturer with an extra cost if 
















66 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


you can help it, but in case of emergency those kinds of things could 
be done to produce large quantities of metal without too much heart- 
break on anyone’s part. 

Senator Matone. In the production of power, steam power or diesel 
power, it all depends on the price of fuel. Fuel goes up so power goes 
up? Is that right? 

Mr. Mastin. That is right. 

Senator Martone. And if you had hydroelectric power, whatever 
price you secure the hydroelectric for, the dams are already con- 
structed and the electric generating machinery installed, so it doesn’t 
change much over the years ahead. 

Your testimony is very interesting to me, that an assurance of 
firm power, anything within reason, such as a half a cent or a cent, 
really wouldn't throw you for a loss in the production of titanium ? 

Mr. Mastin. That is correct. 

Senator Martone. What you want to know is that you have the 
power. 

Mr. Mastrn. Yes, sir. 

Senator Martone. That is very interesting to me. 

Do you have anything further? 

Mr. Lioyp. I might add one thing, Senator Malone, when you start 
talking about power. The general brought up the fact this morning 
that it takes about 2 years to get into production on a titanium plant. 

I think you will find that the items that take the longest delive ry 
are electric items. Therefore, it may very well be an item—that is, 
the power may very well be an item in getting into production within 
a reasonable period of time. 

Senator Matone. But it is a delay in delivering power? 

Mr. Luoyp. Yes. 

Senator Matonge. Do you join with Mr. Mastin that it is not the 
cost within 2 or 3 or 4 mills that makes the difference ? 

Mr. Liuoyp. No. While you are talking about $5 sponge, the cost 
of power isa relatively minor item. 


PRODUCTION COSTS 


Senator Matong. The Senators in Washington always call up some- 
one in the Bureau of Mines when we want some technical informa- 
tion because we know we are going to get the best information there 
is, because no one can profit from any secrets. 

What would you say in estimating the cost of sponge over the 
years ahead? I am talking now about the cost of sponge, not the 
profit, since the profit might vary. What is the cost of sponge that 
you are making at the present time, and what could it be, in your 
opinion if your contract were stepped up ? 

Suppose you were in the commercial end of the production, and 
were given enough of a contract so that the volume would be eco- 
nomical. When I say that, there is a point, of course, where the addi- 
tional contract wouldn’t bring the cost any lower, but approximating 
that point, where do you think the price of sponge might land within 
a reasonable time if we got into production and perfected the process ? 

I am not talking about a continuous process, but the one we have and 
are using, only perhaps resulting in a more uniform product. Will 
you give us any information on that you can? 
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Mr. Luioyp. I might tell you what we know and, also, give some 
estimates. They are not official estimates since you probably know 
the Bureau has got into trouble before from estimating the cost of 
doing things. 

Senator Matonr. You never got into any trouble answering the 
question of a Senator. If vou do I will take care of it. 

Mr. Luoyp. We have this contract with the DMPA, and of course, 
the Bureau is not in any position to make a profit or stand a loss. 

Senator Martone. That is right. I am talking about costs. 

Mr. Luoyrp. The thing was set up on the basis of $4.50 a pound, 
since we said we could keep costs under that. 

It was necessary with the DMPA to set up a certain amount of 
money. We are operating at the present time well within that $4.50. 
Our direct production costs are running right around $3.80 on the 
basis that we are running at the present time. 

Senator Martone. You are running at $3.80 a pound? 

Mr. Mastin. That was for August. 

Senator Martone. And you are making about two-thirds of a ton 
a month? 

Mr. Luoyp. We were only making a half a ton in August. This 
month we will be up to two-thirds of a ton and our cost figures are not 
yet available. They will come down to some extent. 

Senator MaLonr. Suppose you were making a ton a day, what would 
happen to your cost of $3.80 ¢ 

Mr. Luioyp. Well, they will drop some; perhaps to $3.50. 

I might say on that thing, Senator Malone, that one difficulty we are 
up against is that about 60 percent of our total cost is the cost of the 
titanium tetrachloride and magnesium that we are buying. The mag- 
nesium, of course, is something that is at a well-established price, but 
the titanium tetrachloride is the big cost item, and I think I can give 
some exact figures on that if you would like it. 

Senator Matone. From whom are you purchasing it? 

Mr. Luoyp. From Stauffer Chemical Co. at the present time on 
a bid basis. 

Of course, I might say in that connection again, we could get 
more favorable prices for titanium tetrachloride if we were able to 
go out and make a contract for the next 10 years, or anything like 
that, which we have been unable to do. 

Senator Martone. What the committee would like to know is what 
the actual cost is at the present time on the pilot production, what 
chance there is of cheapening the final cost of that product ? 

Mr. Luioyp. That is the reason I brought up this titanium tetra- 
chloride, because at the present time better than 50 percent of our 
present cost, of our total direct production cost, is titanium tetra- 
chloride, 

Senator Martone. Fifty percent ? 

Mr. Luoyp. Yes, a little over 50 pe recent. We don’t have any way 
of knowing what it is actually costing the commercial companies to 
produce. 

I mean the companies that are producing on a continuous basis, 
like Du Pont or Titanium Metals Corp., for instance. 

Senator Matonr. Is Titanium Metals Corp., for instance, produc- 
ing its own tetrachloride? 
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Mr. Luoyp. Yes. 

Senator Martone. Well, you have, perhaps, some idea, 
how it is produced. What does it cost now ? 

Mr. Luoyp. At the present time it costs 381% cents. 

Senator Matone. A what ? 

Mr. Lioyp. Pound for titanium tetrachloride. 

Senator Martone. How many pounds are used ? 

Mr. Lioyp. We have used 4 pounds of titanium tetrachloride to 
make 1 pound of titanium. It is only a fourth titanium. ‘The recov- 
ery of the purified material is almost 100 perment. In fact, in our 
plant based on the purified material, as near as we can calculate, it is 
LOO percent, 

We have made estimates on what it 


knowing 


should cost to make titanium 
tetrachloride under smooth operating conditions and compared that 
back to the cost of making titanium. 

Senator Matonge. What do you think it ought to cost if you 
volume production in a well-run outfit ? 

Mr. Lioyp. We think a price of somewhere around 15 cents a pound 
should certainly be realized, and perhaps less. 

Senator Matonr. That would make a good deal of difference in the 
pri e of a ton of sponge ¢ 

Mr. Luoyp. It makes a considerable difference. 

Senator Martone. How much difference would it make? 

Mr. Mastin. $2.20, Senator, for raw material. 


are 1n 


That includes mag- 
nesium as against 95 cents if we had 15 cent tetrachloride. In terms 
of tetrachloride, it is $1.88 as against 80.60 or a saving of $1.28 if we 
can vo down to 15 cents tetrachloride. 

Senator Matoner. Per pound / 

Mr. Mastin. Per pound of sponge. 

Senator Martone. That would be quite a saving. 

Mr. MAstTIN. It would be. 

senator Manone. Go ahead. 

Mr. Mastin. Let me add just one remark to that. It is near enough 
to the end of Septe mber so that I was able yesterday to make at least 
a rough estimate of what my Se ptember cost woule 1 be, and I have 
come up with one inte resting figure. My total cost, inc ludin ig amorti- 
zation, over and above the cost of raw materials is about $1.25. 

Senator Martone. A pound? 

Mr. Mastin. A pound of sponge. 

Mr. Masrrx. A pound of sponge. That includes labor, 
supplies and repairs, laboratory services and amortization. 

Senator MALonr. Power? 

Mr. Mastin. z es, power fue |, water. 

Senator MALOoNgE. Tetrachloride ? 

Mr. Mastin. No; everything but tetrachloride and 
Senator MALone. $1.25 a pound ? 

Mr. Mastin. Yes. 

Senator Martone. And that only leaves out two items? 

Mr. Mastin. Leaves out just tetrachloride and magnesium. 

I might say those are direct production costs and don’t include 
‘rtain things that private companies would have to pay. 

Senator Matone.*We understand that. But what we are trying to 
get is some idea of what the final cost would be if you are in volume 
production and have your process perfected. 


utilities, 


magnesium. 
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What was the cost of your tetrachloride ? 

Mr. Mastin. Fifteen cents. That would be 60 cents per pound of 
sponge. 

Senator Matone. How much would the magnesium cost? 

Mr. Mastin. About 34 to 35 cents. 

Senator Matone. Thirty-five cents a pound? 

Mr. Mastin. That is per pound of sponge again. 

Senator Martone. That $2.20 per pound of sponge. 

Do you have any idea what saving might be made in volume from 
this $5 per sponge to the $15 for the rolled sheet of material ? 

Mr. Luoyp. We don’t know exactly what coes into this cost item of 
making the sheet. We are not in that end of the work and we don’t 
have any ideas. 

Of course, it is obvious that quite a lot of the item that goes in there 
is the loss of sponge; that is, between sponge and sheet. 

Senator MALongr. About 40 percent loss in scrap ¢ 

Mr. Luoyp. Yes. 

Senator Martone. At the moment. 

Mr. Luoyp. In other words, if you take $5 and divide it by 60 per- 
cent, somewhere around $9 of that $15 is the cost of the sponge if you 
are not recovering the scrap. 

Senator Martone. If you were to recover the s¢ rap that would be 
a terrific reduction. 

Mr. Luoyp. That would decrease the cost considerably. 

Senator Martone. Dependent, of course, on the cost of reclaiming 
the scrap, which I gathered from the general, right at the moment 
is rather an expensive process itself. 


Mr. Luioyp. So far as we know, it is going to be relatively costly to 
recover the scrap. 

Senator Martone. If you take enough scrap so that it is an economic 
process, where do you think the price might land in reclaiming the 
scrap ¢ 


Mr. Luoyp. I don’t believe that we have any data at all that we can 


make an estimate on that. 

As I stated before, Senator Malone, we really haven’t done very 
much work on scrap except for the overall problem of trying to 
reduce the impuriti ss and to increase the uniformity of the sponge, 
which is obviously one of the problems in decreasing the amount of 
the scrap. 

Senator Martone. Well, in considering titanium in line with the 
history of the production of magnesium and aluminum, have you 
given any thought that they might in any way parallel the history 
of those two products, if we perfect a continuous process and the 
product is uniform and the volume is an economic production unit? 

Mr. Luoyp. Well, if you mean that the cost will go down with time 
and as volume increases and technology improves, yes. 

However, there are certain basic reasons why titanium in the fore- 
seeable future won’t be anywhere near the same price as magnesium. 

Senator Martone. What is the price of magnesium now 4 

Mr. Lioyp. Twenty-nine and a half cents. 

Senator Matonr. What is the price of aluminum? 

Mr. Luoyp. Iam not right sure; about 20 to 22 cents. 
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Senator Matone. I am talking now about some reasonable reduction 
in the foreseeable future. In your judgment, what do you think the 
price will be in 5 to 10 years if these processes are perfected ¢ 

Mr. Lioyp. Well, in order to answer that question, we perhaps 
should answer it in two ways. 

One is improvement in the Kroll process, as we know it at the present 
time, and after all, all the present production is committed to that 
process. I think that certainly a selling price of $3 is not out of line. 

Senator Maronr. What are you talking about now / 

Mr. Luoyp. About the Kroll process. 

Senator Martone. But about what product of the Kroll process? 

Mr. Lioyp. The sponge; and with a somewhat more uniform and 
higher purity material than we have now. 

There has, of course, been considerable speculation and even pub- 
licity of various electrolytic processes that can produce considerably 
cheaper. We just haven’t got our work to the point—well, in other 
words, you really can’t make an estimate until you can run at least 
some sort of a pilot-scale process, and we really haven’t got out re- 
search to the point where I believe we can make any kind of a state- 
ment, 

However, I might ask Mr. Wartman his opinion of the electrolytic 
end. 


TESTIMONY OF FRANK S. WARTMAN, CHIEF, TITANIUM RESEARCH 
SECTION, BUREAU OF MINES, BOULDER CITY, NEV. 





Senator Matone. Mr. Wartman, I had intended to ask you a couple 
of questions anyway, and this is pertinent. 

Do you have any definite ideas on this particular point ? 

Mr. Warrman. No. Our electrolytic process is definitely a labor- 
atory process, and you can’t base any estimates of cost at all on power. 

All we can say is that we will probably be in the same range as 
magnesium and aluminum. That is, in the use of 10 or 15 kilowatt- 
hours per pound, but as far as other costs go, we can’t say much. 

The application of electrolysis to titanium is much more difficult 
than it is for magnesium or aluminum because we are working below 
the melting point of the metal. In magnesium or aluminum you can 
use terrific current densities if you wish, as long as you don’t get into 
trouble, and no matter how fine the original droplets that are depos- 
ited they will eventually coalesce into fluid which can be removed from 
the cell. 

In titanium, since you are working with the solid, you can’t use those 
high current densities. At least, we have found no way to do it as yet, 
because if you do, the product is so fine it is useless and too unstable, 
so that one problem to be surmounted is that the cells are going to be 
larger for titanium than they are for other metals, and that is going to 
make more cost as far as operations go. 

You also have the problem that the cells must be shielded from 
the atmosphere completely ; in the case of sodium and magnesium and 
aluminum a partial shielding is quite adequate because the metal 
you make is adequate; it represents a loss, but it doesn’t spoil what 
metal is left. With titanium any air leakage into the cell means that 
the metal is ruined so that about all we can say is that as far as we 
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know the power requirements would probably be the same as other 
active metals, but it is quite probable that the other costs will be 
considerably higher. 

Senator Matone. So there is no way right at the moment to ade- 
quately estimate the total cost. 

Mr. Warrman. No. 

Senator Martone. As far as you know, is there any other method 
beyond the laboratory stage, and in the pilot-plant stage now? 

Mr. Wartman. I have no knowledge of any electrolytic process 
that could be considered that far along. 

Senator Matone. The Horizon process was mentioned this mern- 
ing. Are you familiar with that process at all ? 

Mr. Warrman. No. The Horizon process, from what I have heard, 
has changed several times. What they were working on has changed. 

Senator Martone. I am informed that the Horizon process has been 
developed by a Mr. Branch, or by the cooperation of the Union Car- 
bide Co. Does the Union Carbide Co. cooperate with the Bureau of 
Mines at times? 

Mr. Warrman. No. 

Senator Matone. So it is possible they might have such a process 
and we would not know about it? 

Mr. WartmMan. That is quite possible. 

Senator Martone. But your own work has not gone beyond the 
laboratory stage, which makes it very hard to talk about costs. 


CONTINUOUS PROCESS 


Mr. Wartman. That is right. 

Senator Matone. Mr. Wartman, while you are testifying, I would 
like you to tell the committee what progress you are making in per- 
fecting a continuous process for the m: inufacture of titanium ? 

Mr. WartmMan. Well, as far as the Kroll process goes, I have about 
given up hope of a continuous process. 

Our work has all gone to show that it is fundamentally a batch 
process, in the way that the open-hearth steel process is a batch process 
and can be most economically handled that way. 

Probably improvements in it will be more in the development of 
technique or larger units, and for mechanized handling to eliminate 
labor, as far as possible, and of course, as I have mentioned, in the 
reduction of costs of raw materials. 

Senator Martone. But you don’t believe at this moment, at least, 
there is any adequate sign that you can make continuous processes 
applicable to the basic Kroll process. 

Mr. Wartman. All our work goes to show that it would be very 
difficult, and if we did succeed, it probably wouldn’t be any cheaper 
than the batch process. 

Senator Martone. What about a continuous process in any other 
method, if you have any other method you can outline for the benefit 
of the committee ? 

Mr. Warrman. I don’t think we have gone far enough. The use 
of sodium offers better possibilities for a continuous process than the 
use of magnesium as a reducing agent, but we haven’t taken it far 
enough to know if it will work out. 
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Senator Martone. Is your work, the laboratory work, handicapped 
at all by the urge of the Government to actually produce titanium? 

Mr. Warrman. No, of a very minor extent. Our handicap is princi 
pally the one that has already been mentioned, of a rather unrealistic 
pay scale for the younger technical men. 

We have at least six authorized vacancies that we simply can’t fill. 

Senator Martone. And what can you pay for your authorized 
vacancies ? 

Mr. Wartman. I can’t give you the actual annual figure. 
we pay about $100 a month less than they can get elsewhere. 

Senator Matonr. Which is enough to kee p them from going to work 
at the Bureau 


I know 


If you could meet the scale, do you think the Bureau would be 
attractive enough to secure the required assistants? 

Mr. Warrman. | think we would get our share, yes; because if the 
pay scale were ap proximate ly the same, I think the interest in working 
with a new material like titanium and the chance of getting into 
new industry would help out a great deal. 

Se wx'onek Martone. Do you have hopes of a continuous process even 
tually being worked out which would speed up the manufacture and 
reduce the cost of producing titanium ¢ 

Mr. Wartrman. We 
in the future. 

Senator Martone. Well, we have a lot of confidence in you. You 
have always come up with something when you are given a little time 

Do you have any further statement ¢ 

Mr. Warrman. I might say one thing along that line. Naturally, 
we wouldn’t be doing this research if we don’t—rather, we wouldn’t do 

if we didn’t think it would come out better in the end. 

One reason we have liked the electrolytic ap proac h is that the metal 
is more uniform; that is, it has lower impurities and is more uniform 
than the material by the Kroll process. ‘That has been one continuing 
} roblem to us and to industry, the fact that the metal from the 
process does vary considerably. 

As Isay, we are carryl 








, hopes, maybe. At present it is quite a ways 


Krol] 


ig out along with our production, research all 
the time to try to produce more uniform material. It is getting better, 
but it still } nas a lon or Wi is to go. That is one reason we like the looks 
of the electrolytic material. 


readies Martone. When you say “a long ways,” if you have the 


money necessary to secure the help 1 you needed. no doubt that would 
speed up the work ? 


What do you mean by the time element then ? 


PROGRESS DISAPPOINTING 








Mr. War IMAN. Well, that is a little hard to give, Senator. We are 


quite disappointed in the progress we have m: ade to date. I think the 
commercial companies are disap ypointed in the progress that has been 
made in eliminating these impuriti es and hardness in the variation of 
the metals in the Kroll] process, and some of the basic reasons 
hardness and variation we do not know. 
can be ironed out by larger operations. 

Of course, obviously a larger operation, 
the realm of the commerce 


for the 
Some of them we do know 


larger reactor, is within 
al companies, but not within the realm of 
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our research. So we are trying to concentrate on the purity of the 
ingoing materials and the things we consider that the Bureau of Mines 
can contribute to it. 

There is a certain amount of lack of uniformity because of reaction 
between the titanium and the reaction vessel, both in the reduction 
operation and in the subsequent purification operation. Those can 
naturally be worked out better on a 10-ton a day scale, or something 
like that, than on a small seale like ours. 

Some of these things we used to think were right around the corner, 
but now we are not so sure. In some cases it is going to be necessary 
to go back and perhaps study some of the basic fundamentals in more 
detail. Of course, when you get into fundamental research it may 
come out in a month or it may take 2 or 3 years to get it. 

Senator Matone. I woul like to ask you, Mr. Lloyd—unless you 
think Mr. Wartman could better explain it—just from your stand- 
point, and I know of no better standpoint than the Bureau of Mines 
which started all of this, what do you think of the future as far as the 
Kroll process and the chances of working out a process better than the 
Kroll process, and in perfecting the process you are now working on ¢ 

Mr. Luoyp. I have already stated that as far as the Kroll process is 
‘concerned, that we feel the selling price of the metal will probably co 
down to $3. a pound, or somewhere in that neighborhood. 

In order to get below that, we probably have got to make definite 
changes. 

Senator Matone. That is, an improvement of the Kroll process or 
a new process e ntire ly ¢ 4 

Mr. Luoyp. That is the reason you have got to qualify th: ut thing 
because there are certain operations in the Kroll process- -take, for 
instance, the purification of the final sponge that we are doing. That 
is a high-cost process, and it is high-capital cost. We know some work 
that is being done in private industry to get around that process. 

Senator Matonr. By the way, I was about to ask you awhile ag 
do you have the full cooperation of the Titanium Corp. here? 

You give them everything you get, but do they inform you when 
they make progress in any particular line? 

Mr, Lioyp. [I think it would be a little difficult to say that we get 
full cooperation, but we get considerable cooperation. 

It should be appreciated, of course, that in addition to the Govern 
ment money that is going into some of these private operations, that 
a good deal of private research money has gone into them also. I 
would say we are getting at the present time quite a lot of cooperation 
from Titanium Metals Corp. 

Naturally, we don’t know everything that is going on down there in 
the line of research. 

Senator Matone. There is a point that is very important. It seems 
a little silly to have a Government outfit working to do something 
that has alre: ady been done by some company within a stone’s throw 
of the area. At the same time, in my humble opinion, we can never 
enter into a Lp lan that discourages private industry in expending its 
own money in large amounts through lack of protection of what it 
discovers, because if you do, then it just will not spend it and there is 
no progress made at all, except your Government expenditure. 
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CRITICAL MATERIALS 
While there has been a good deal of publicity on what the Govern- 
ment has been doing in the last 20 years, I made an estimate that when 
$1 is expended by the Government, perhaps $1,000 is expended by 
private industry. The Government in the long run contributes not 
a minor amount but much less than private industry. It is only when 
you get into some particular prob lem, like you are in now, that Gov- 
ernment work becomes very important. Like the synthetic rubber, 
electrolytic manganese, and now titanium. 

But when these problems are national-defense problems there ought 
to be some way worked out for a maximum of cooperation without the 
loss toa private company of their own endeavors. The purpose of the 
question then, was to see if the re was any point where the committee, 
or any action of Congress, could bring a greater cooperation between 
Government and private organizations without the loss of profit to 
a private outfit that spends its own money to further the work. 

Do you have any further statement ! 





EXCHANGE 





OF 





INFORMATION 





Mr. Luoyp. I might comment on that. 
you had with the general this morning. 

Senator Matone. We are very much interested in it. 

Mr. Lioyp. I don’t know what mechanism can be worked out. 
However, it is obvious from what we know at the present time, and in 
considering expansion of the titanium industry, if we could get com- 
plete exchange of information between the two present commercial 
producers, and also others doing research in the field, I think that there 
is not question that the speed with which the titanium industry de- 
veloped would be considerably accelerated; a pooling of ideas 
undoubtedly could help. 

Senator Matonr. Well, we will hear from Mr. Wartman now. 

Mr. Warrman. I don’t think it is that simple. It would offer an 
opportunity, possibly, but whether it would be used is something else, 
because each company does the things they do because they think 
the »y are best. 

The fact that they knew that some other company was doing it 
differently wouldn’t necessarily mean that they would take advan- 
tage of it 

Senator Martone. Because, to complete that statement, I can see 
what you mean—even if they went in with the other company and 
abandoned their process, they probably never could profit by it in 
the same manner as if they had gone ahead and perfected their own 
process. 

Mr. Warrman. That is part of the basic reason. 

Senator Manone. That is simply a business proposition ? 

Mr. Warrman. Each one wants to contribute something individual- 
ly so he will have same economic advantage. 

Senator Martone. Then it is only the processes that happen to be : 
parallel process that would fit in. 

Mr. Warrman. That problem is a very small part. Of course, 
where they are doing the same thing, comparison of information 
would probably save a lot of wasted time. 

Mr. Mastin. I would like to go a little further on that, Senator 
Malone. I was talking with Mr. Vandenburg a few moments ago 


That was the same discussion 
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about some of the several grades that we produced, and he proposed 
the idea that all consumers of sponge, as well as producers, sit down 
around a common table and hash over some of their common prob lems, 
some of the things they can talk about, not their secret material, since 
they can leave that out of the picture. 

He thought, and I agree with him, that it would be of considerable 
advantage. I don’t think it would be enough advantage to have 
meetings at monthly intervals, but we might get together once and 
try it experimentally and see how it worked out over a glass of beer 

© someone would loosen upa little bit and talk about his problems. 

I believe it would be of great advantage; I mentioned to him that 
we had one batch of material that we were holding back and thought 
it wouldn’t interest the millers, but he expressed considerable interest 
and said, “Tell us about it and we will buy it,” or words to that effect. 

So I believe if all members of the titanium industry could get 
together at least once they might find a very considerable advantage 
from mutual discussion. 

Senator Matonr. From the general’s testimony this morning, which 
I thought was very valuable, he seemed to be very reluctant to esti- 
mate the amount of titanium that might be manufactured within a 
comparatively short time if the grade could be made uniform, and if 
the men in charge of national defense and the men in charge of com- 
mercial plane manufacturing knew it would be available. 

It seemed to land somewhere around 100,000 or 150,000 tons a year, 
which is a lot of titanium for 3 or 4 companies to divide up even 
if they pooled their process. 

Of course, if one could suddenly fall into a pesca that cut the cost 
in two, the ry might freeze e veryone else out, but the reason the com 
mittee is here now, and the reason the ch: airmi in is willing to put in 
all the time necessary to get the details, is because we have an idea 
that the lack of titanium and the lag in eokiie out the process is 
delaying the manufacture of the proper material for our own national 
defense, which could result in an unnecessary loss of lives. 

Mr. Masttn. May I comment on that as a private citizen and not as 
a Bureau of Mines employee ? 

Senator Martone. I would like very much for you to because we 
only do these things in our official position. 

Mr. Mastin. We have a great many visitors from commercial com- 
panies that come through Boulder City to look at what we are doing 
there. 

Senator Martone. I understand you had a Japanese visitor. 

Mr. Mastin. We had 4 of them for 3 days. 

Senator Matonr. And they have every advantage of your tech- 
niques. 

Mr. Mastin. They took great advantage. 

Senator Martone. Just the same as the Titanium Corp. or the Du 
Pont? 

Mr. Mastin. Right; they really asked some very interesting —_ 
tions, but most of these people ae come here come with the ide: 
of finding out what is involved in going into the manufacture of 
titanium. 

Senator Martone. In commercial quantities? 

Mr. Mastin. They want to build plants; they are nationally known 
concerns, or representatives of these concerns. They find it isn’t too 
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a a thing. It can be done. We have done it and others 
can do it, so they go to Washington to talk to the DMPA, and the 
first question they ask is, “Have you ever run a pilot plant?” Of 
course, they have to say no. 

So they are automatically ruled out, in my understanding. I don’t 
know that that is the only criterion that is used, but it is one of the 
principal ones. 

There are several nationally known firms who would go into business 
immediately with some Government support on the same basis that 
others already enjoy, if that one particular criterion was removed. 

Senator MALone. les mean they have never operated a pilot plant 
on titanium ¢ 

Mr. Mastrn, That is right. 

Let me point out that, if that requirement is adhered to, it is going 
to automatically rule out most of the possible contractors with the 
Government, or at least delay it, because it will take a vear or two 
to run a pilot plant long enough to comply with that requirement. 
That immediately moves your program that far into the future. 
There are any number of these firms—I would say a half or three 
quarters of those that come through here are perfectly well known 
to be capable of undertaking a production of a new metal with avail- 
able information. It isn’t necessary at all, in my opinion, that they 
have torun a pilot plant on the production of the metal. 

Senator Matonr. Well, there have been no pilot plants until very 
recently in this particular metal; their experience in the operation of 
a pilot plant would be very useful. 

Mr. Mastin. Yes, sir. 

Senator Martone. This isa particular line of endeavor. 

Mr. Mastin. But these companies that I referred to are used 
taking on new lines, totally unfamiliar to their people, and making 
successes of them in short order. 

Senator Matonr. And a lot of these people may have trained 
technicians, of which you have a shortage / 

Mr. Mastin. They have large staffs ready to go onto these things 
or who can be put onto them immediately. 

Senator Matonr. Would you care to mention any of these com 
panies ¢ 

Mr. Mastin. I can mention some of them. For example, Eagle 
Picher is one, a large zine producer; not only that, they are in lead 
and silver met: gg the only producer, until recently, of germanium. 

They have had ample experience along allied lines to get into these 
things. 

Calumet & Hecla, is an old established producer of copper and 
copper castings and fittings, and they looked at this thing. ‘They 
went to the DMPA and were told, “No, we can’t doa thing for you.’ 

Senator Martone. Just pronounce DMPA. 

Mr. Mastin. The Defense Materials Procurement Agency. 

Senator Matonr. Iam still going to introduce this bill. 

Mr. Mastin. I hope you succeed. 

Senator Matonr. Is there a change in the authority along this line? 
Have they diminished the authority of DMPA and put it someplace 
else ? 

Mr. Lioyp. I can answer that. DMPA was an independent agency, 
which was abolished on the 1st of July. The work is still under the 
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Defense Materials Procurement Agency, but it s part of the General 


Services Administration. 


Senator Martone. At least it is some place between the White House 
and the national defense organization—lI think it is the ODM. What 
do those initials stand for? 

Mr. Luoyp. Office of Defense Mobilization. 

Senator Martone. I think that is the top now, and the head of it 
Dr. Flemming. 

Anyway, ODM will make the decision as to what company might be 
allocated the contract. 

Mr. Mastin. That is right. 

If we continue to insist on pilot expel lence on titanlum, the chance 
of getting producers is put that far into the future. 

Senator Matone. That was very interesting testimony this morning, 
that we have 22,000 tons of annual production to allocate to somebody. 
Certainly we are not making very good progress at the present time. 
That is no criticism of anyone. 

It is, however—and that is what makes it important for the commit- 
tee to know what is going on in the field—definitely holding up the 
use of titanium, one of the most importal t metals ever to be « liscove red 
for bomber and fighter airplane production. 

Mr. Wartman. That requirement, I think, is the result of bitter 
experience. 

I think I mentioned, or it has been mentioned, the fundamental dif 
ficulty in making titanium is the fact that it dissolves its own oxide, 
that in doing so its mechanical pro] pertic s are changed. If you vet 
too much oxide it becomes commer ‘les und there is no way of 
getting the oxide out once it has been dis colved. 

Senator Matonr. That is a total loss of metal. 

Mr. WaRTM AN. Ye 4 You can Say that ade now to the el cd of 
time, but until the man has a¢ tually I 


WD) imped ip iwainst 10 al | + We ited 
with it, it doesn’t mean anything to him. 


»if you turn perfectly good ash. millions of dollars, 01 f 
pany who hasn't vwone through that wit it least a few ke 
means simply they are going to be experimenting on a $10 million 
scale instead of $1! 00 scale. 
The Atomic Ie ergy ¢ mi n had that « pel nee be fort { 
Bureau of Mines at Albany started to make zirconium on a large scale 
The Atomic Energy Commission attempted to farm it out to a private 


company. 
Senator Matonr. I think they tried it out with two compat 


Mr. Warrman. And both of those comp Lies, although well qual 
fied with years of experience in metallu rgical work—one of them at 
least flopped miserably, and that was the reason the Bureau of Mines 
had to go into zirconium eabdaekion 1. They weren't very anxious to 
do it. 


Senator Martone. You had a pilot plant in Oregon, and now it is 
producing, I believe. 

Mr. Warrman. It was a case of necessity, because there was no 
other way to get the m ti al. 

U ndoubtedly this pilot plant requirement delays things, but ex- 
perience has shown that ‘the re must be some intermediate stuff there 
or the company will waste a lot of money learning. 
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Sen: itor Mato NE, There coule | on ily be this to cor sider and this is 
very Import: int information for the committee— ap yparently we are 
very niggardly in our appropriations for some sections of the Bureau 
of Mines. 

You might say this titanium production is a bottleneck of efficient 
plane production. We think $13 million is an awful lot of money, 
but when we stand on the Senate floor and appropriate $20 billion 
for Europe, it pales into insienifican ‘e, 

If you had 2 or 8 additional organizations working on the problem, 
somebody might stumble onto something along the way and that one 
improvement might be worth all the money. 

Would that make any sense ? 

Mr. Warrman. Oh, yes; another view of what you put up is pos- 
sibly that it would be cheaper to let these companies waste a few mil- 
lion dollars and get the know-how quickly, rather than to get at it so 
slowly. It isa matter of policy. 

Senator Matonr. You are in the research business. I never was in 
the research business. I was an engineer who used the things you 
produced. But I have listened to a lot of research people and some- 
one made a remark the other day that attracted me strangely. 

Somebody asked him cold turkey under what conditions did he 
get his new ideas, and he said when he was thinking of something 
else. They made fun of it, but you and I know that we stumble into 
one thing at times when we are trying out another thing. 

[ know your Bureau of Mines discovered one of the greatest de- 
posits of tungsten in the United States when you were drilling for 
zn entirely different metal up in Idaho, but if you hadn’t been drill- 
ing you wouldn’t have found it. 

I think your testimony today is very important because you are 
getting down to the rock where the logs are jammed. That is the 
thing we have to know. So when we are asked for an appropriation, 
We at least know what you are talking and what you want to accomp- 
lish. 

I know I-have found out an awful lot here today from listening to 
this testimony. 

Do you have any further statement that you would like to make? 






NEED IS NOW 


Mr. Luoyp. I would like to add just a little bit to that, Senator 
Malone. You have got two things to consider here. One 
got to consider, do we need this metal right now ? 

Senator Martone. There is no question but what we need it now. 

Mr. Luoyp. And regardless of cost, because there is no question 
but what you can take the batch process as it is developed in the 
Bureau of Mines, and make metal for around $5 a pound. You can 
do like they did here when they put up the basic magnesium plant, 
put in a multimillion dollar investment, 880 cells in a row and make 
the material. The other things you have to consider is that several 
of these other ¢ companies—and I can name some of them for the rec- 
ord—Kennecott, Union Carbide, Monsanto Chemical and National 
Research working together, and I understand Kaiser Corp. is work- 
ing on new developments. 


, you have 
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Now. some of them we know something about and some we don’t 
know very much about. 

I think that that is the thing that has been holding up the people 
from putting their own money into the Kroll process. 

Senator Matone. The fear of a new process coming up that would 
cut costs ¢ 

Mr. Luoyp. Here are at least four very well qualified companies 
that are in the research end of the operation. So there are four well 
qualified companies in the experimental end of the operation, and 
nobody knows what is going to come out of it. 

They « ‘van take the Kroll process and put a wl hole row of reactors 
in and make titanium metal. There is no question of that. I think 
any reasonably good industrial company in the United States can 
do it. 

The difficulty is the pressure sufficient to do that, or can we wait 
for some of these other companies to come in under the usual system 
of letting capital—I mean private industry—carry the ball insofar as 
possible. 

Senator Matrone. I think that will have to develop through the 
hearings and there will have to be judgment exercised. 

Mr. Luoyp. I don’t believe it is any secret, particularly, that the 
contract for Cramet was held up for a long time because they didn’t 
want to commit any more capacity to the Kroll process. 

Finally, they decided if they were going to get more production 
they would have to commit it to the Kroll process, so they went ahead 
and let the Cramet contract. 

That is a basic decision that has to be made, faced all the way 
around in national defense. Do we want to commit everything now 
or can we afford to wait a little in the future to get something better. 

Senator Martone. Is there a paragraph in these contracts that, if 
in the event of a better process or a cheaper process, the company 

can be compensated for the cost of the change in process ? 

Mr. Lioyp. There is a paragraph in the contract that if the equip- 
ment is shown to be obsolete before it is paid for, that obligation is 
written off. 

Senator Martone. Well, it would be obsolete if a better process 
came along. 

Mr. Lioyp. Of course, that only relates to equipment, and you know 
how that is. You go over here and put in an integrated process and 
that includes lots of things besides equipment. 

Senator Manone. Trained men and a lot of other things. 

Mr. Luoyp. Trained men. For instance, you put in a magnesium 
process as part of a titanium process. Well, if it is determined that 
it is obsolete to use magnesium, and you should use something else, 
just how much of that total investment can be written off is probably 
a question for lawyers to answer. 

Senator Martone. It is suggested that tax amortization might take 
part of the cost. There again, I have no fear as to what a committee 
recommendation might be if the Government were confronted with 
compensating a company for changing over to a new process that 
would cheapen the whole manufacture of the product. 

You have made a very important contribution. Do you have any- 
thing further ? 
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Mr. Lioyp. I might say that that provision was put in there rather 
than any kind of a guaranty for production, because when you start 
guaranteeing to buy the production at $5 a pound of any kind of 
tonnage of titanium, that runs into astronomical dollars. That is 
the reason for that provision in the contract. 

Senator Martone. Has there been any offer that you know about of 
any company offering to take a contract for $5 a pound or less, without 
any guaranty from the Government ? 

Mr. Luoyp. Not that I know of. 

Senator Matonr. Do you have any further statement, Mr. Mastin ? 

Mr. Mastin. No; thank you; that is it. 

Senator Martone. Mr. Wartman, do you have any other statement 
you would like to offer ? 

Mr. Warrman. No. 

Senator Matonr. Well, then, we very much appreciate your appear 
ance here. Of course, this is probably not the last we will ask to hear 
from you. 

Mr. Lioyp. Anything we can help on, Senator Malone, we will be 
glad to offer our opinion. 

Senator Martone. Thank you. It is getting late, and I want to say 
for the benefit of the witnesses who are present that tomorrow morn 
ing we will start with the Colorado River Commission. 

If there are 


















any witnesses here who for any reason must leave early 
tomorrow, we will try to make a special effort to complete the 
mony before noon. 


Mr. Smith, will you come forward and identify yourself for the 
record ¢ 
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TESTIMONY OF ROLLIN P. SMITH, PLANT MANAGER, TITANIUM 
METALS CORP. OF AMERICA, HENDERSON, NEV. 


Mr. Smirn. Rollin Smith, plant manager, Titanium Metals Corp. 
of America, Henderson, Nev. 

Senator Matonr. Mr. Smith, you have heard the testimony today 
about the production of titanium. You are actually producing tita 
nium, and the committee is interested in = status of your production. 
That is to say, the contract you have; the status of yor 
relation to the contract; 










r pro lucti On in 
when you think 3 you can meet specifications 
and the amount of production ; your willingness to take on any addi- 
tional contracts; and the availability of the raw material that enters 
into the production, including power. 

That is rather an involved question, if you can call it a question, 
but I would rather you would proceed in your own way and tell us 
about it. 

Mr. Smirn. Well, the Titanium Metals Corp. of America has a con- 
tract from General Services to build and operate a plant capable of 
producing 3,600 tons of titanium sponge per year, having a certain 
specification. 

That plant is still in construction. The first production came out 
in October 1951, at which time we produced about 1 ton per day. In 
the third quarter of this year our goal was 275 tons. Our goal for the 
fourth quarter is 400 tons. 

Upon completion some time after that we will have a capacity of 900 
tons per quarter. 
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Senator Martone. Would you estimate 900 tons per quarter as start- 
ing in 1954? 

Mr. Smiru. We can’t make that statement at this time because we 
have material on order and all our designs are not complete. 

Senator Martone. What would you estimate for the first quarter in 
1954? 

Mr. Smirn. We haven’t made any estimate of it. You can see the 
production is increasing, and it will be something mcre than 400, 
depending on how much new equipment is in. 

Senator MaLonr. When were you supposed to reach your rate of 
production of 3,600 tons per year? 

Mr. SmirH. Well, according to the original concept, it would have 
been a year ago this time. 

Senator Martone. When do you think you will reach it? 

Mr. Smirn. It will be sometime next year. 

Senator Matone. Perhaps the latter part of the year? 

Mr. Sairn. I don’t think so. 

Senator Matone. You think earlier? 

Mr. Snir. It depends on things that are in motion now. 

Senator Martone. What progress are you making to improve the 
quality of the product; that is to say, our information is that it has 
been a long, hard row to meet specifications. 

Mr. Smirn. Well, the specifications as originally set up in the letter 
of intent provided for a metal having a hardness up to 225 Brinell, and 
in order to make alloys suitable for commercial use, it is necessary to 
make a much tighter specification than is cited by the general. 

Senator Martone. What should the specification actually be in order 
to have a material that would roll evenly and work perfectly ? ? 

Mr. SmitH. Well, it cannot be stated that simply, Senator Malone, 
because the different commercial alloys can tolerate different hard- 
nesses of sponge according to the requirements of the customer. 

Senator Martone. Well, approximately, an average. 

Mr. Smitn. Well, depending on what alloys you have, anything 
below 200 Brinell, providing you have enough stuff substantially below 
that; everything up to 200 can be used. 

Senator Martone. Can be used in airplane production or any normal 
production ? 

Mr. Smitru. Yes. 

Senator Martone. What is your power requirement for your present 
production, or when you reach production of 3.600 tons per year? 

Mr. Smirn. Well, as people before have pointed out, that was some- 
what of an oversimplification ; to do exactly what we intend to do, we 
will use about 13 to 15 kilowatt-hours per pound. 

Senator Martone. Including melting? 

Mr. Smirn. Including melting. 

Senator Martone. Including the melting of the scrap? 

Mr. Smiru. Including the melting of the prime sponge. 

Senator Martone. I meant sponge. You have a contract for 3,600 
tons per year; that is at the rate of 10 tons per day. 

Mr. Smirn. That is right. 

Senator Matonr. What is the amount of power you need for con- 
tinuous full production ? 

Mr. Smirn. We need about 110 million kilowatt-hours per year. 
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Senator Matone. What is the load factor, power factor, expressed 
in kilowatts ? 

Mr. Smiru. Well, that takes about 15,000 kilowatts. 

Senator Matoner. For your contract? 

Mr. Smiru. Yes. 

Senator Matonge. What is your load factor, if you know, on power ¢ 

Mr. Smiru. We estimate it will be 85 percent at full production. 

Senator Matone. You do have an application for an additional 
contract ¢ 

Mr. Smrru. The company itself has not made an application for a 
contract. The General Services initiate these contracts, and a year 
ago they asked us to determine, or attempt to acquire power for 
another 15 tons per day, or 5,400 tons per year. 

As yet there has been no final contract, and since they are initiated 
by the General Services, the information it should come from them. 

Senator Matonr. How much power would that require ¢ 

Mr. Smiru. It will take the same ratio as the 110, or take about 
i65 million kilowatt-hours per year. 

Senator MALONE. [Expressed in kilowatts, the 85 percent load factor, 
what would that be? 

Mr. Smirn. About 22,000 or 23,000. 

Senator Matonr. Well, you i have a contract for the 15,000 kilo- 
watts, or 110 million kilowatt-hours per year ? 

Mr. Smiru. We have a firm contract with the Colorado River Com- 
mission for 151 million kilowatt-hours a year at 20,000 kilowatts, 

Senator Matone. Do you have a contract for the additional power 
necessary for the 15 tons per day ? 

Mr. Smiru. No, we don’t. However, the State of Nevada has 
entered into a contract with Arizona for their winter surplus power, 
which, combined with our power, would make enough available for a 
l:mited time on a rather infirm basis. 

Senator Matonr. What do you mean a “limited time” ? 

Mr. Suirn. Well, it is unknown. We had the Gibbs & Hill engi- 
neers make a survey of the feasibility of that source, and I have a 
copy of their report, if you would like to have it for your record. 

wine Matone. An extra copy? We might mark it “Exhibit 
No. 1” in your testimony, and submit it for the. record, not to go into 
the saa but just as an exhibit. 

(Document above referred to “Power Sources of Titanium 
Metals Corp. of America,” marked “Exhibit 1,” is in the files of the 
committee. ) 

Mr. Smiru. The State of Nevada, through its Colorado River Com- 
mission, has made a better arrangement with Arizona which some- 
what improves the situation and which is not considered in this study. 

Senator Martone. In general, of what does that consist? 

Mr. Smiri. Well, the original arrangement which these people 
investigated was with the Arizona Public Service Co., and the recent 
arrangement is with the Arizona Power Authority, which covers a 
greater source of power. 

Senator Martone. Has that contract been made? 

Mr. Smirn. There is a contract between the State of Nevada and 
the Arizona Power Authority. 

Senator Martone. And you would make your contract with the 
Colorado River Commission ¢ 
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Mr. Smirn. That is necessarily so under our power contract. 

Senator Martone. In other words, the Colorado River Commission 
would have to contract with the Arizona Power in any case, whether 
it was surplus power or not ? 

Mr. Smiru. In order to take delive ‘ry over the se facilities; yes. 

Senator Martone. What we are trying to do is to determine two 
things, Mr. Smith. 

First, the status - the manufacture of titanium material, whether 
you think you are near enough to perfecting your methods so you will 
reach the produce tion ¢ apacity hecessary to fulfill your present con- 
tract ; and secondly, if you can take an additional contract. 

There are two necessary conditions: If you can fulfill it with the 
proper material and if you have the power necessary to do the job. 
You say you don’t have the power to do the job now ¢ 

Mr. Smiru. We don’t have all of it; we have some. 

Senator Martone. How much ? 

Mr. Smitn. We have 41 million kilowatt-hours a year over and 
above our requirement for 10 tons, plus aecess to this Arizona sul plus. 

Senator Matone. When is that surplus supposed to be available? 
Is there a guaranty of any certain time that it will be available 

Mr. Smirn. Not as such, not by contract. It is a well-known fact, 
however, that the seasonable peaks of this part of Nevada and Arizona 
are 6 months apart. 

They have to have capacity down there for irrigation during the 
summer months. The peak load up here is for heating in the winter 
months, so that from the load study of their system it is known that 
they have and will probably always have surplus power in the winter 

Senator Matoneg. In other words, for them to install the capacity 
they need in the summer, a certain amount is surplus in the winter / 


POWER POLICY 


Mr. Smirn. That is right; and it is a question of whether our 
management wishes to risk its money against that type of arrange- 
ment of power, which is purely a policy matter. 

Senator Matonr. What is the length of the growing season over 
there, to get some idea of their use of the power in irrigation ? 

Mr. Smirn. Their pumping season, most of it is in 5 months. 

Senator Martone. Their growing season must be about 10 months. 

Mr. Smiru. They have some pumping load prior to the 5 peak 
months, and a little after. 

Senator Martone. Does that also apply to the short year when the 
reservoirs don’t have the customary water ? 

Mr. Smirn. I haven’t investigated that. 

Senator Matone. Well, their cycles—some call them cycles and 
some deny there are cycles in rainfall, but there have been times when 
reservoirs have been empty in both States, when all the water they 
had for a year, or for a greater part of the season was for pumping. 
I presume they would have the first call on the power, regardless. 

Mr. Soirn. That is right; that is part of the nature “of why these 
-annot be called firm power commitments. 

Senator Martone. Normally you would have the power, you think, 
or a part of it, at least, over a 6-month period. Those are normally 
called the winter months. 
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Of course, no one would admit they have 6 months winter here, or 
over there either. 

Do you have knowledge here as to the percentage of power avail- 
able at various times of the year? In cm words, all of it 9pm 
not be available after the first 6 months, but it would be available 
they ceased their Senne: There would be a peak, and then thes 
would start pumping again and you would have some power until 
they utilized all their capac ity; is that right? 

Mr. Smirn. That is right. 

Senator Matonr. Do you have those figures? 

Mr. Smirn. In Gibbs & Hills report here. 

Senator Martone. Would you turn to that particular table that 
would give us some idea as to how it will become available? 

Mr. Smiru. Well, here is a table for power of 1955. It is not put 
up quite the way you suggested, but it shows that we would have to 
take from Arizona. 

Senator Matonr. What month would you start taking it, in what 
amounts; does it show that ? 

Mr. Smitu. Yes; in January of that year it will be 33,000 plus kilo- 
watts; February, 42,000; March, 47,000; April, 87,009, 

Senator Matone. That is in thousands ? 

Mr. Siti. Thousands of kilowatts. 

Senator Martone. Available, from which you would take your kio- 
watt-hours as of that month? 

Mr. Smirit. That is right; then no more until October. 

Senator MAtonr. What would you get then ? 

Mr. Smirn. 160,000; 74,000 in November, and 83,000 in December 

Senator Martone. Well, can you build a plant with thut setup? I 
understand from your testimony that if they needed any of this 
power, they could keep that part of it, or any part of it; do I under- 
stand correctly ? 

Mr. Smirn. That is right, if and when available. 

Senator Martone. But this is an estimated amount. 

Mr. Smitri. That is right. 

Senator Matone. But whatever was available, it would be on this 
basis; or rather, an erratic basis through the winter months. 

Mr. Smirn. It isn’t firm, as you say. However, it would be a matter 
of policy to decide whether one was going to invest money on that basis 
or not. 

Senator Martone. What do you think? 

Mr. Smiru. Because we have a block of firm power, and it is not 
necessary, in order to make titanium to recover all the magnesium 
and the bulk of the power goes into the recovery of magnesium 
chlorine from magnesium chloride. 

Senator Martone. So you might balance the power and thereby 
not lessen the production of titanium as much as is indicated by the 
power available here. 

Mr. Smirn. That is possible; it affects the economics of it. 

Senator Martone. Have you yourself prepared any report for your 
own company that would’show how you could balance this produc- 
tion and what vou could do with it? 

Mr. Smirn. No, not as much. 


Senator Matonr. Well, you have not put that up to your company 
vet? 
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Mr. Smiru. Only qualitatively. 

Senator Martone. What do you think about it? 

Mr. Smirn. Well, we haven’t completed our studies, Senator 
Malone. 

I believe it might be possible to, I mean it might be necessary to 
firm that power with some sort of diesel standby, as suggested by 
others here today, before the whole project would be feas ble. 

Senator Matone. In other words, what you really have in mind is a 
secondary power contract with Arizona, supplemented by the firm 
contract that you have with the Colorado River Commission, and then 
the construction of diesel power which would, to a certain extent, 
assist in firming the Arizona power, or making it available so you 
could run your plant even if you lost a greatel part of the Arizona 
power than is indicated here in the 6 months where they furnish no 
power at all. 

Mr. Smirn. That is right. 

Senator Martone. But have you made any estimate of cost of such 
a plan, or the amount of power you would have to provide in your 
standby diesel power / 

Mr. Smiru. Yes; we would have to put about 20,000 kilowatt 
standby in order to carry out that suggested program. 

Senator Matonr. What does the installation of diesel power cost in 
this area? Have you made any estimates ¢ 

Mr. Smiru. It varies according to the type of plant, about $175 to 
$250 per kilowatt. 

Senator Manone. Can it be done that economically / 

Mr. Smirn. Yes, it can. 

Senator Matone. $175 to what amount? 
Mr. Smiru. $250. 

Senator Matone. And you need 20,000 kilowatts in you 
Mr. Smirn. Yes. 

Senator Martone. Is that what I understand ? 


Mr. Smiru. That is correct. 
Senator MALONE. Well. cloes the indecision on the part ot ve 
pany as to whether this is a feasible operation have anyvel ow tf 


with the lack of enthusiasm shown by Washington as to you 
ing another contract / 

Mr. Smiru. Well, as I say, the initiative must come from Genera 
Services Administration. 

Senator Matone. Are they pressing you for the contract / 

Mr. Surru. Not to the best of my knowledge at this time. 

Senator Matonr. It is now a quarter to 6 o'clock. 

Off the record a moment. 

(Discussion off the record.) 

Senator Manone. On the record. 

We will adjourn to 9:30 tomorrow morning. 

(Whereupon, at 6 p. m., an adjournment was taken until Tu day, 
September 29, 1953, at 9: 30 a. m.) 
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STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN TIME 
OF WAR 


TUESDAY, SEPTEMBER 29, 1953 


UNITED STATES SENATE, SPECLAL SUBCOMMITTE! 
ON MIneraus, MATERIALS, AND F' urn Economics 
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Hend: rson. Ne uv. 

The Minerals, Materials, and Fuels Economic Subcommittee met, 
pursuant to adjournment, at 9:30 a. m., in the Colorado River Com 
mission conference room, Henderson, Nev.. Senato1 George W. Malone 
(chairman of the subcommittee) presiding. 

Present: Senator George W. Malone, chairman of the subeommit 
tee: Jerome S. Adlerman, counsel to the subcommittee; George R. 
Holderer, staff engineer to the subcommittee; and A. M. Smith, ad 
ministrative assistant to Senator Malone. 

Also present ; (As heretofore noted. ) 


PROCEEDINGS 


Senator Martone. The subcommittee will be in order. 

When we closed last night Mr. Rollin Smith, of the Titanium Corp., 
was testifying. 

Mr. Smith, will you come forward. 


FURTHER TESTIMONY OF ROLLIN SMITH, PLANT MANAGER, 
TITANIUM METALS CORP. 


Senator Matonr. Mr. Smith, would you like to proceed with any 
further statement you may have? 

Mr. SMITIL. There was one subject that you wanted covered, and 
that was raw material. 

Senator Matone. That is correct. 

1 would like for you not only to tell us where you are now getting 
your raw material, and what are the prospects of getting raw material, 
whether it is the same type, rutile, ilmenite, or whatever it is, in the 
United States. 

Mr. Smiru. Well, most of your raw material so far has been Aus 
tralian rutile. 

Senator MaLtone. What do you mean, most of it? Are you getting 
some elsewhere ? 

Mr. Smiru. We have got some from our operation in Florida. 

Senator Matone. About what proportion ¢ 

Mr. Smiru. A very small proportion from Florida. 

Senator Matonz. 10 percent? 
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Mr. Smirn. I think less than 10. 

Senator MALONE. Five? 

Mr. Smiru. Probably about 5 percent. 

Senator Martone. Is it the same type of rutile or does it come ina 
different form ? 

Mr. Smiru. Both, beach-sand-type rutile. 

Senator Martone. What percentage of titanium oxide does this raw 
material contain ? 

Mr. Smirn. Rutile ore generally contains 95 percent titanium oxide. 
It is probable that the future of the industry will be based on use of 
ilmenite, which is a titanate; ilmenite in general runs 45 to 60 percent 
titanium oxide, 

Senator’ Martone. Explain that a little more for the benefit of the 
record. 

When you say 45 to 60 percent titanium oxide, do you mean the 
ilmenite material after it has been reduced, or as you mine it? 

Mr. Smiru. Usually it has to be processed to a concentrate to get 
this level of titanium. 

Senator Matone. Then what you mean is that it can be commer 
cially reduced to this 45- to 60 percent titanium oxide. 

Mr. Smiru. That is right. 

Senator Martone. Could you give us some idea of the deposit you 
have examined ? 

Mr. Smirn. Ilmenite in general occurs in the massive form and in 
beach sand, 

Senator Martone. Do you mean in the rock? 

Mr. Smiri. Yes. It occurs in association with magnetite in rock, 
and it occurs in beach sand. 

The principal beach-sand deposits are in India and Florida. 

Massive deposits in operation are in the Adirondack Mountains in 
New York and in northern Canada. There are some others in opera- 
tion. 

Senator Martone. You mean the deposits that are now in actual 
operation ¢ 

Mr. Smiru. That is correct. They serve the titanium-pigment 
industry. 


AVAILABILITY 


Senator Matone. What is your idea of the availability of additional 
deposits in the United States ? 

Mr. Smirnu. Well, our company and other companies are aware of 
many other deposits through the continental United States and North 
America. 

Senator Martone. What is your idea of becoming self-sufficient in 
the production, if it became necessary, in the United States? 

Mr. Smirn. Our company and other companies, too, have develop- 
ment programs aimed at the most economic way of treating ilmenite 
for the manufacture of an intermediate product from which we can 
make titanium tetrachloride for the metal industry. 

Senator Martone. Can we be made self-sufficient in the production 
or in the use of such material, in your opinion ? 

Mr. Smirn. Yes. There are a number of those processes which are 
known to be feasible, and in the event of an emergency, we could 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS 89 


actually base the present metal industry on the use of titanium oxide 
pigment. 

Senator Matone. Secured in this country ? 

Mr. Smiru. That is right; that is made in several hundred tons 
a day. 

Senator Martone. Are you familiar with the field of minerals gen- 
erally classed as “strategic” and “critical” that titanium would be a 
substitute for in part or in whole? 

Mr. Smiru. No; I am not. I am only familiar with its use as a 
structural metal and, to some extent, as an alloying agent. 

Senator Maronr. You have heard the testimony of General Metzger 
yesterday, that it was a substitute for many of the scarce materials in 
part or in whole. 

Mr. Smirn. Yes, sir. 

Senator Matonr. We will come back to that subject with another 
witness. 

Where are you disposing of your material now? Does all of it go to 
the Government ? 

Mr. Smiru. Very little of it goes there directly. Indirectly, almost 
all of it goes to the aircraft industry for military aircraft. 

Senator Matonr. When you say indirectly, where does it go to 
start with ? 

Mr. Smirn. It goes to the airframe and engine manufacturer. 

Senator Matone. Directly? 

Mr. Smiru. Either directly or to their subcontractors, such as forg- 
ing concerns and so forth. 

Senator Matonr. From your company ? 

Mr. Smitu. From our company, that is right. 

Senator Matonr. But is that a part of your contract, that you are 
paying back the money borrowed in metal? That metal is a part of 
your production that you have already enumerated, or is that in 
addition ? 

Mr. Smirn. No; those commercial sales are not a part of—you mean 
are they part of repaying the loan? 

Senator Martone. Yes. 

Mr. Smiru. No; the »y are not. 

Senator Martone. I don’t have my notes right at hand, but I believe 
you started the first of the year with 1 ton per day, and now you are 
up to about 3 tons, approximately, per day. 

Did I understand that that 3 tons went directly to the Government 
in repayment ? 

Mr. Smitn. No, sir; that goes into the manufacture of airplane 
components. 

Senator Martone. Well, we knew that, but you shipped direct to the 
airplane companies? 

Mr. Smitn. Or their subcontractors, that is right. 

Senator Martone. Is that at the direction of the Government agency 
with whom you have the contract ? 

Mr. Smrru. Very recently titanium has come under allocation. 
They now direct which of those users get how much. 

Senator Matonr. You mean only recently they had any titanium to 
allocate? 
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Mr. Smiru. No; there has been a steadily increasing production for 
several years. 

Senator Matone. But not enough so they could depend on the metal 
for any particular type of manufacture; is that right? 

Mr. Smrru. Most of it has gone into prototype development. 

Senator Matone. Will you repeat that, please. I don’t understand 
that. 

Mr. Smiru. You say regular manufacture, but I think up to date 
most of it has gone into the manufacture of prototype equipment; 
that is my understanding. 

Senator Matonr. Describe such equipment for the record. 

Mr. Suirn. Well, jet engines, for instance. The jet engine com- 
pany makes a design, makes 1 or 2 models, then gets a prototype order 
for 25 or 50 engines. It makes them, and then after a period of 
time, it is approved for production. 

Most of the last 2 years have been consumed—most of the material 
has gone into the prototype. 

Senator Martone. In other words, there has not been sufficient of 
the material that has got out of the experimental stage until very 
recently ? 

Mr. Smrrn. That is true. However, the approval of any new ma- 
terial in an engine takes, I think as is generally indicated, a long 
time between the design and the aniatas ‘ture to do all the proof test- 
ing that is required. 

Senator Matonr. Well, you heard the general testify that the rea- 
son they are not taking the plans off the drafting board now, and 
pointing toward construction is because they can’t depend on getting 
the material. 

Did you hear him testify to that statement ? 

Mr. Smirn. That they couldn’t get enough ? 

Senator Matonr. They can’t depend on getting enough to go into 
production, and that is what is holding them up. 

Do you agree with that ¢ 

Mr. Smirn. That is right. 

Senator Matonr. What do you consider the real bottleneck in the 
production? What has been your bottleneck, your difficulty? 

Mr. Swrri. Well, we haven’t had any real bottleneck. Our pro- 
gram has gone along more slowly than we would like, due to slow 
delivery of material and changes in design that have been found 
necessary. 

Senator Martone. You mean slow delivery of the rutile from 
Australia? 

Mr. Smiru. No, equipment. 

Senator Martone. What kind of equipment? 

Mr. Smrru. Chemical equipment. 

Senator Martone. Who were these orders placed with that held 
it up? 

Mr. Sairn. Well, they were placed generally all over the United 
States, according to the manufacturers that we selected, or that our 
contractors selected. 

Senator Martone. Would you care to mention a couple of them? 
Mr. Smiru. Offhand I don’t think I have any specific example. 
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Senator Maone. Is this a new kind of equipment that they have 
to design and manufacture ? 

Mr. Smiru. Much of it has been designed by our contractor. 

Senator Martone. To meet a certain specification ¢ 

Mr. Suiru. That is right. 

Senator Martone. And which has not heretofore been manufac- 
tured / 

Mr. Smirn. Much of it is special, that is right. 

Senator Matonr. And you believe that is the reason it has been 
held up? 

Mr. Smirn. That is right; we have had to redesign a number of 
components a number of times. 

Senator Matonr. Do you have any connection or any interchange 
of information with any other producer ? 

Mr. Smirn. No; only with the Bureau at Boulder City. 

Senator Matone. You have no interchange of information or no 
way of knowing of any progress that has been made by the du Pont 
Co., we will say ? 

Mr. Smrra. No; we have no information; that is, any more than 
what is generally available. We have no direct contact with them. 

Senator Martone. You heard the testimony of the general and 
others, more especially the Bureau of Mines, of the advantage in their 
opinion that might accrue in the speed of the progress of production, 
speeding up production, if there could be some kind of interchange 
of information. 

Do you agree with that statement at all? 

Mr. Smirn. Well, I think you have to agree in part with that. 
The more information that is exchanged, the better off you are. 

On the other hand, you have the policy problem of one company 
exchanging information developed by them at the cost of large sums 
of money with someone else who has very little invested, with the net 
effect that it reduces the initiative toward doing fundamental de- 
velopment work. 

In my own opinion, there is no very simple solution to that. 

Senator Martone. Of course, you heard what I had to say yesterday. 
I am in entire accord that money invested in research in private com- 
panies must in general be protected, or in the long run there would 
probably be much less money invested in original research. 

At the same time, do you thing there might be an exception made 
when the Government is putting up the bulk of the money ? 

Mr. Smirn. By putting up the money, if you mean lending it, 1 
don’t think that makes much difference as to whether it is borrowed 
or put up from the company’s own coffers because it has to be repaid 
and with interest. 

Senator Matone. Let me ask you another question. 

You are to repay the loan in metals. Suppose you didn’t make the 
metal, what happens to the loan? 

Mr. Smirn. It will be repaid with cash or metal. 

Senator Matonr. But suppose it just developed that you couldn’t 
deliver; would you still have to repay the money, is that the way the 
contract reads? 

Mr. Smiru. We would have to pay it with either cash or sponge, 
that is right. 
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Senator Martone. And the contract reads that there is no escape. 
You are to pay the $13 million you have expended if you gave up the 
idea eventually of trying to make proper material; you pees: still 
have to repay it in cash? 

Mr. Smirn. There are provisions whereby the facility which is 
mortgaged to the Government be returned to them. 

Senator Martone. And that would repay the loan? 

Mr. Smirn. As I remember. 

Senator Martone. The material on which the money is invested # 

Mr. Smiru. It would return the part that is covered by money 
borrowed from them, yes. 

Senator Matone. And that would repay the loan by just turning 
the equipment over to them that you have installed with their money ¢ 

Mr. Smirn. That is right. 

Senator Manone. It wouldn’t be necessary for you to make it up 
in cash, then, if you couldn’t make it up in metal ? 

Mr. Smirn. That is correct. 

There was one point brought up yesterday along “ at line on this 
obsolescence ¥ hi ich I would like toe xpand on a little bi 

Senator MaLoner. Go right ahead. 

Mr. Smiru. In the event of technical obsolescence of certain features 
cf the process, the letter of intent provides that the substitute equip 
ment can be installed with borrowed funds and the loan credited with 
the de preci ited value of the piece declared obsolete. 

In other words, there is not a complete creclit, as was indicated 
yesterday. 

Senator Martone. What you have just said indicates to me that if 
you put $1 million in a piece of equipment, and either the process 
changed or the development changed that made that piece of equip 
ment obsolete, that million can be written off. 

Mr. Smirn. Providing you substitute something new and different 
to replace it. 

Senator Matone. At your own cost. 

Mr. Smiru. No; well, actually yes. In other words, if the new 
device cost a million dollars and the old one cost a million dollars, 
and it had not depreciated, then you would install a new one, borrow a 
million dollars and be credited a million dollars. It is unlikely that 
would happen. 

Senator Matonr. Let’s get the record straight. 

You spe a million dollars in good faith, and maybe in 6 months 
or 2 years, or before you get it installed—that often happens, that it 
becomes ease ‘te—you spend an additional million to replace it and 
you get credit for 2 million 4 

Mr. Smiru. That is right. No, you get credit for the million that 
was declared obsolete. 

Senator Matone. Well, you write that off, that million, but you have 
to repay the new million. 

Mr. SMITH. You have to re pay the new one. 

Senator Matone. But you don’t repay the million that is obsolete? 

Mr. Smirn. That is right. 

Senator Martone. That makes the record straight. 

In other words, the Government takes that responsibility right out 
of your hands. You don’t have the responsibility of taking the chance 
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of anew process or an improvement n aking equipment obsolete before 
you have had a chance to repay the cost. 

Mr. Smiru. Subject to their approval, of course. 

Senator Martone. I have never heard of the Government being very 
strict in these things. Generally it ends up by giving it to the outfit 
anyway; that has been the history of the Government. 

I believe that is all right. This isa new thing. I was interested 
in getting into the record that fact, because I don’t believe that any 


company would be very much interested in new deve lopments in the 
laboratory, in 5 or 6 different laboratories, probably including the 
Government’ own laboratory, the Bureau of Mines ut someone 
might come up with a ( , Cheaper | Cc that will make bsolete 
~0 percent or oV per ) percent \ r equipmel Se | ao it 
believe you should take tha ince, but vou are not taking it 

That is the point | \ to make. 


Mr. Smiru. That is 1 


Senator Matonr. In your « ition, have you offered any titanium 
material that you ! manufactured to inv Toreign nation, offered to sell 
to a foreign nation ? 

Mr. Surru. I think that you know that the Titanium Metals Corp. 
sells only fabricated metal, and those sal ire handled by the sales 
departmet tin New York. 

To the best of mv knowledge there has been some metal bought by 


the United Kingdom. 

Senator Matone. The metal itself, not the fabricated metal ? 

Mr. Smitn. That is right, some fabricated metal. 

Senator Martone. By “fabricated” you mean already manufac- 
tured into certain machinery ¢ 

Mr. Smirnu. No: into a fabricated shape, such as sheet, bar, forging. 

Senator Matonr. Then the United Kingdom has purchased from 
your company fabricated shapes from which they could manufacture 
whatever they needed to manufacture ? 

Mr. Smrirn. Yes; I don’t know to what extent, but I know that 
has happened. 

Senator Martone. You don’t know how much # 

Mr. Smirn. No, I don’t. 

Senator Matonr. Was that material that would meet the Govern- 
ment’s specifications here, or was it material that lacked somewhat 
of meeting the specifications that have already been made part of 
the record here? 

Mr. Smiru. That is our standard product. 

Senator Martone. That meets the standard specifications for ma- 
terial that can be rolled and used ¢ 

Mr. Smiru. That is right. 

Senator Martone. Then it would meet the Government specifica- 
tions and could have been turned into the Government as a part of 
your contract ¢ 

Mr. Smrru. I don’t think that is quite right. The Government 
only accepts titanium sponge as tender in repayment of our loan, 
not fabricated shapes. 
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Senator Martone. It was sponge before it was fabricated. 
Mr. Smiru. That is right. 
Senator Martone. What I am talking about, it was sponge that 


could have been turned over to the Government in repayment of the 
loan. 


Mr. Smirn. It could have; that is right. 

Senator Martone. Could you get the amount that has been di- 
verted from the Government and sold to either Great Britain or 
England, or any other nation, for a part of the record ? 

Mr. Smiru. It would take some time to get it. I can get that 
from New York. 

Senator Maronr. That will be all right. How long do you think 
it might take ? 

Mr. Smirn. Two or three days. 

Senator Martone. Will you mail that direct to the Senate Office 
Building, addressed to the chairman. 

That will include any sponge that would meet Government speci- 
fications that was diverted from the Government to your company, 
or any company, and sold to any foreign country. That will also 
include in that any sponge that was diverted to private use and not 
used to repay the loan, even if it were used in this country 

Does your contract have a provision that you can divert any of 
this material any way you wish? (See p. 106.) 

Mr. Smirn. Our contract provides that the Government has a 
claim on the first 100 tons per quarter, which is not very much. 

It then provides that the next quantities be offered to industry. 

Senator Martone. Regardless of where it is to be sold, either a 
foreign nation : in this country ? 

Mr. Smirn. I don’t think the subject of what country it is sold to 
is mentioned in the contract. 

Senator Martone. How much are you manufacturing in this last 
quarter ¢ 

Mr. Smirn. 275 tons the third quarter. 

Senator Martone. And according to your contract you could send 
100 tons to the Government and divert 175 tons for any purpose that 
you wanted to, for private industry or any nation in the world? 

Mr. Smiru. That is correct. 

Senator Martone. Are you doing that? 

Mr. Sairu. Presently all sales of titanium is under allocation. 

Senator Matonr. Whose allocation ? 

Mr. Sairu. I believe ultimately the Air Force, but I am not sure. 

Senator Martone. Do you get your directions here ? 

Mr. Smiru. No; they come into our sales department in New York. 

Senator Matonr. Who is the head of your sales department ? 

Mr. Smirnu. Mr. T. W. Lippert. 

Senator Martone. Do you know his first name? 

Mr. Smru. Thomas, 60 East 42d Street. 

Senator Mavone. That is a very interesting development. It is new 
to the chairman, and I think it will be new to the committee, and it 
may be a good idea 

However, you heard the testimony of the general yesterday, un- 
doubtedly, that the Air Force is crying for it and don’t have the 
assurances they need to take the plans off the drafting board and to 
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let contracts. The commercial companies don’t dare include it for 
the very simple reason they are not sure they are getting to get it. 
Maybe they never will get it, if that is the way the contract reads. 

Mr. Smrru. I think this is the best way of them getting it. 

Actu: ally in these early years of devel iopment ad use developme nt, 
it is almost impossible for the order pattern to match exactly the 
production. 

Senator Mavone. Right at the moment you just don’t have any pro 
duction, practically, in comparison to the need. You heard that testi- 
mony yeste rd: LY $ did you not’ ¢ 

Mr. Smiru. Yes. Well, that is that we don’t have the production 
now to meet the future needs. They don’t necessarily coincide, 
Senator. 

Senator Matone. We will take a 5-minute recess at this time. 


(Recess taken.) 


TITANIUM DEPOSITS 


Senator Martone. The subcommittee will be in order. 

What effort is your company making now to develop local raw 
materials—“local” meaning the United States of .\merica—to substi- 
tute with entirety for the Australian material 4 

Mr. Smirn. The National Lead Co., mining provision, which han- 
dles that matter for us, as a matter of long policy, always kept up to 
date a complete review of all known titanium deposits on the North 
American Continent and abroad. That is a dynamic program in 
which small prospects brought to light are reviewed, cataloged. 

Senator Manone. Much of this material—and I ask it in this form 
because even in the location of material there is some financial advan- 
tage of either your company or the Du Pont, or any individual locating 
the better deposits—how much material, will you give us for the 
record, as to the location of these deposits and their grade that you 
are sure the United States could be made self-sufficient in the event 
it became necessary, through the production of ilmenite, and as I 
understand it, some titanium, some rutile deposits are known in beach 
sand. 

How much of this other material could you furnish the committee 
as to the number of deposits that are known and something about 
the grade in the United States and in North America? I won’t 
ask for anything that would embarrass the company. 

Mr. Smitu. From my own memory, very little. I should say that 
there is active production of ilmenite in Idaho today which is being 
stockpiled in connection with the monozite. 

Senator Matonr. What form is this monozite in, in sand ? 

Mr. Smirn. It is a dredging operation, as I understand it. 

Senator Martone. These are the monozite sands that are very plenti- 
ful in India? 

Mr. Smiru. That is right, and beach sands in California. Redondo 
Beach has been operated from time to time to produce ilmenite. There 
are very large deposits of another mineral of titanium in Colorado. 

There are also deposits in North Carolina, Florida, New York 
State, Wyoming. It is rather general. 

Senator Martone. They say it is the fourth most plentiful mate- 
rial on the earth’s surface? 








96 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 








Mr. Suiru. I have seen it referred to as the fourth most prevalent 
structural metal on the earth’s surface. I believe it is only exceeded 
by iron, aluminum, and magnesium. 

“Senator Matone. Then in view of the general’s testimony yvester- 
day that approximates 22.000 tons per vear had been approved it is 
probaby because the record of production has been so much under 
that amount. Only 13,000 of that amount has been actually let in 
contracts, and they need 36.000 tons per year now with what they 


have on the drat Ing board, or with w! at 18 re acy to FO if th y had 
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Mr. Smirn. I am sure that the United States hould and does ret 
first preference. 

Senator Manone. What preference is this that goes to England at 
the present time? 

Mr. Smirn. I don’t know. 












Senator Martone. But it does go 

Mr. Smirn. Some has gone, that is right. 

Senator Matonr. This will be developed further in the hearings 
of the committee, but the Chairman understands that England at this 
time is selling engines and other material to this country containing 
the froper amount of titanium when our companies are having 
trouble 


Do you think this sal 


oO England wol ld have anythin Y TO do with 











Mr. Smitu. Iam not familiar with that at all. 


Senator Matonr. You are going to get, for the benefit of the com- 
mittee, the amount of this material in total that ha gone there, and 









the amount that is going now to any foreign country, including 
England ? 

Mr. Smirn. Yes. 

Senator Matonr. The contract mentions $13 million, and a total 
of $15 million that vou can secure. How much of that amount have 
you utilized to date? 

Mr. Smirn. Approximately $13 million. 

Senator neater How much money has your own company put into 
the operation, in addition to the $13 million? (See p. 106.) 

Mr. Smirn. I ‘don’t know the figure. It is very large. It is spread 
over the last several years, and it is a very large sum of money. 

Senator Matonr. Could you get that amount for the benefit of the 
record, or would it be something of a secret ? 

Mr. Smirn. That would be a police y matter for our officers to decide. 

Senator Martone. Would you request it for the benefit of the com- 
mittee and send it in with the other information? 

Mr. Smiru. Yes, sir. 

Senator Martone. You say that the Government has a claim on the 
first 100 tons, and that is 100 tons per year? 
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Mr. Smirn. Per quarter. After we reach an 1,800-ton-per-yeat 
production rate, that is. ; 

In other words, when we are at 50 percent of capacity, at that 
time they have a claim on the first 100 tons per quarter. 

Senator Martone. They have no claim now‘ 

Mr. Smirn. No. 

Senator Martone. Are they receiving any material ! 

Mr. Smiru. The “Vy are not rece iving any sponge; no. 

Senator Maronr. Are they receiving any other kind of mat terial ? 

Mr. Smirnu. Through these indirect channels ? 

Senator Maronr. No; from your company £ 

Mr. SMITH. ‘I he have received some fabricated material through 
direct contract, such as the Army Ordnance, and so forth. 

Senator Mat ONE, They have not received any of the sponge at all? 

Mr. Smirn. No. 

Senator Matonr. When do you expect to reach that 1,800-ton rate 
of production 4 

Mr. SMITH. Sometime after the end of this year. 

Senator Matonr. Sometime in 1954? 

Mr. Smirn. Yes. 

Senator Martone. And up until that time, would you say along 
toward the latter part of 1954? 

Mr. Smirn. No; I would say it would be in the first half of 1954, 

Senator Mavonre. During the first half of 1954; if you produce 900 
tons in the first half of 1954, then the first 100 tons per month—— 

Mr. Smiru. Per quarter. 

Senator Martone. You will be forced to ship to the Government? 

Mr. Smirn. At their direction if they request it. 

Senator Martone. But now there is nothing due to the Government 
even if the y reque sted it because of the rate of production at this time. 

Mr. Smirn. Not under the contract; that is right. 

Senator MaLtone. What I am trying to develop, if you will just 
tell us. you are not bound to give the Government an ything to repay 
the loan if you don’t reach the 1,.800-ton pro xluction ¢ 

Mr. Smirn. That is not true. We have to repay the Government 
at the rate of 47 cents a pound for every pound of sponge produced, 
regardless ot our production leve i either in money or In sponge. 

Senator Matonr. You are to pay t7 cents, but you receive DO per 
pound. You repay the Government 47 cents in cash now’ Have 
you been doing that? 

Mr. Smiru. Yes; every pound produced. 

Senator Matonr. And they pay you SD 4 

Mr. Smirnu. If we tender sponge it is tendered at the rate of $5 
per pound against this 47 cents per pound payment. 

Senator Matone. But you can give them 47 cents and keep all the 
sponge until you reach the 1,800 tons per year capacity ? 

Mr. Smirn. That is right. 

Senator Martone. And then dispose of it wherever you care to? 

Mr. Smiru. That is right. That, I belidiee; is the purpose of the 
contract. 

Senator Matone. I don’t know what the purpose of the contract is. 
They say they need it for airplanes and can’t get it. 

Do you have any ae statement to make on the general program 
progress of the company, or how soon you believe you will be able to 
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attain—well, I will put the question this way: Perhaps you never 
intend to give them more than the first 100 tons, no matter what the 
production is; is that the intention of the company ? 

Mr. Smrrn. No; at any one time, when that question comes up it 
will depend on the orders on the books for the material. 

Senator Matonr. Whose books? 

Mr. Smirn. On our books. 

Senator MAaLonr. suppose the orders are from your own company 
in the East and they are sufficient to take all the production. It will 
then be your own judgment as to where you ship it, would it not? 

Mr. Smiru. Will you repeat that, please ? 

(Question read.) 

Senator Matonr, Meaning the amount above the 100 tons per year 
that you are forced to send to the Government under your contract ; 
anything additional you could ship wherever you please ? 

Mr. Suirn. Subject to the allocations, but under the contract; that 
is correct. That was the purpose of the contract. 
Senator Matonr. I don’t know what the purpose is. The purpose, 
according to National Defense, was to get the titanium to build 
airplanes. 

But what I am trying to bring out here for the purposes of the 
record we, of course, will call National Defense officials— ut we want 
to find out just what kind of a contract they have and what control 
they have over it. I think you have made that very clear. 

September 1, 1952, is the initial date that vou were to reach the 
3.600-ton annual production ; isthat correct ¢ 

Mr. Smirn. That is right. 

Senator Martone. And at the present time vou are producing— 
well, first that would have been 10 tons per day ? 

Mr. Smiru. That is right. 

Senator Martone. At the present time vou are producing between 
3 and 4 tons per day ? 

Mr. Smirx. Yes; we will produce at a 400-ton rate in the fourth 
quarter. 

Senator Marone. And that will be 1,200 tons per year ? 

Mr. Smiru. Yes. 

Senator Martone. Which would be one-third of the contract. 

Mr. SmitH. That will be 1.600 tons, a little more than that. 

Senator Martone. Yes, about 45 percent. This is more than 1 year 
beyond the date. 

Mr. Smirn. That is correct. 
GOVERNMENT SPECIFICATIONS 

Senator Matone. Do you have any sale for the product that you 
make that doesn’t meet Government specifications. Have you found 
any sale for it? 

Mr. Surru. We make almost no material that doesn’t meet the 
specifications, a very small fraction. 

Senator Matone. What do you do with that ? 

Mr. Smirn. Some of it has been sold for alloying and some of it 
for powder, and the rest of it is on hand. 

Senator Matonr. How much do you have on hand ? 
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Mr. Smitu. We have somewhere between 50,000 and 100,000 pounds 
on hand. 

Senator Matone. What do you get for it when it just lacks a little 
for a certain amount of reaching the Government specifications? Do 
you get a fair pr ice for it ? 

Mr. Smiru. There isn’t any definite commercial market for it. 

Senator Maronr. What have you received for it, if you remember? 

Mr. Smirn. I don’t know: I don’t have that figure. — 

Senator Matonr. Could you get it for the record ? 

Mr. Smiru. Yes, sir. (See p. 106.) 

Senator Martone. I am trying to bring out what the contract pro- 
vides for. 

If you produced it just a little under Government specifications and 
had a sale for it, you wouldn’t be forced to sell any of it to the Gov 
ernment, would you? 

Mr. Sairn. The 100 tons per quarter which they are allowed to take 
has to meet the specifications set forth. 

Senator Manone. It is just a fraction under, we will assume, and 
then you would not owe the Government anything. 

Mr. Smiru. Literally that is true. Practically, though, if 1 
under that we wouldn’t have any commercial use for it 

Senator MALoneE. ny you say you have been se Hing it? 

Mr. Smiru. Yes; that is right; all of it. 

Senator Manone. Perhaps it could be made just a fraction under 
the Government specifications and be used for certain purposes; could 
it not? 

Mr. Smiru. There would be little or no use for the material under 
those conditions. 

Senator Matons. What did you say you were selling it for at the 
present time? You were selling inferior material for certain use. 

Mr. SmirnH. We have sold a very small quantity for this alloying 
use, but it hasn’t any commercial significance for this type of plant. 

Senator Matone. Well, if you will submit for the record what you 
get for it 

Mr. Smirn. It couldn’t be done profitably. 

Senator Martone. You have testified that the bottleneck in your 
production has been equipment that you need that has been on order 
is that the only bottleneck, or is it the principal one? 

Mr. Smiru. It has been the redesign of equipment, the time taken 
in design plus acquiring the modifications. 

Senator Matone. The general testified yesterday that for some time 
the Du Pont Co. had been up to their production of 3,600 tons per 
year. That seemed to make it more important, if this material is as 
much of a necessity for airplane production and auxiliary production 
as the general thinks it is, to find out something about how they are 
doing that job. 

You are aware of the fact that they are producing their entire 
3,600 tons per year at that rate? 

Mr. Smiru. I believe they are producing substantially less than 
we are. 

Senator Martone. Right at the moment? 

Mr. Smiru. I think that the general testified for a much lesser 
amount. 
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Senator Martone. I am mistaken then. 

Let the record stand as to whatever it shows. I was under the 

impression that the testimony showed that they were up to their pro 
duction. We will let that stand and find out from the company. 

We were talking about power yesterday. You testified that you 
had some additional power that you could get as secondary power. It 
seemed to be second in two ways. You could get a certain amount at 
certain times and less if they needed the power. 

Would you care to go into this power question a little further and 
let us know what kind of a problem you have, if any, looking forward 
to a future contract. 

Mr. Smirn. If we are requested to expand we have enough firm 
Hoover Dam power under contract for another 3 or 4 tons 
presently. 

Beyond that, the only known source that has been developed is 
this Arizona if-and-when power which, in my personal opinion, should 
be firmed by some type of diesel plant or something of that nature. 
That is my own personal opinion. 

Senator MALonr. Have you gone into the cost of what it would 
cost to firm the power that you outlined to the committee yesterday ¢ 

If you have it here in your report, you might outline it again for me. 
Could you find it in your report ? 

Mr. Surin. All this that we read yesterday, that was just the re 
quirement from Arizona during certain months of the year. 

Senator Manone. All that you could possibly get trom Arizona 
during about a 6-month period but of varying amounts, and that 
would be available to you when they didn’t need it; is that 
testified to 4 

Mr. Smrrn. That is right. 

Senator MALong. Could you make an investment here for an addi 
tional tons per di: ay, and on top of the 10 tons that you hope to reach 
sometime late next year, with that kind of power in mind? 

Mr. Surra. We haven’t completed our engineering study of that. 
My personal opinion is that we would have to firm that with a captive 
generating plant. 

Senator ea Built right here? 

Mr. Smirn. Built here. 

Senator MaLtonr. Would that be diesel or natural cas, or what do 
you have in mind using? 

Mr. Smitn. It will probably be dual fuel or dual fuel diesel, using 
natural gas and or diesel oil. 

Senator Martone. What would that power cost you firmed, kilowatt 
hours? Have you made any computations as to that? 

Mr. SMITH. No; we haven't computed the probable net cost of the 
power, 

Senator Matonr. What would the secondary power cost you de 
livered here per kilowatt-hour that you actually use 

Mr. Smiru. About 6 mills. 

Senator Matone. For nen power that you can use 6 months 
per year, unless they need it, in which case they are not obligated to 
furnish it ¢ 

Mr. Smiru. That is right. 

Senator Matone. What do you think would be added to that cost ; 
what would be your estimate through the construction of your plants 


a day, 


what you 
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here to firm the power for the additional 6 months to have the capacity 
to take up any other month when they did not see fit to deliver it? 

Mr. SMITH. What would be the effect on the power cost ¢ 

Senator MALonr. Yes; what would it add to the cost 

Mr. SmirH. Well, that would take quite a study. It would add 
something to it, Senator. 

Senator Matone. Two mills, three mills ? 

Mr. SmirH. I would hesitate to guess. The reason for that is that 
the generating plant could probably be operated and sell energy out- 
side of our plant when it wasn’t needed by us. 

Senator MALONE. How soon could you furnish the committee with 
some estimate of that additional cost ¢ 

Mr. Smirx. Well, that is a rather involved study and one which we 
hadn't intended to make at this time, unless we have a further request. 

Senator Mavone. This testimony here adds up to just one thing, and 
that is that they don’t dare let contracts for airplanes of the design 
they would like to have because they can’t be sure of the material. 

The next quarter you are up to about 45 percent of your contract 
taken 3 years ago, and you say you have not applied for the addi 
tional 15 tons per day, but 1 understand it is pending and perhaps is 
being held up for some reason which I will find out I will determu 
later what the reason is—but I am sure 
inability to fill your contract and to convince them that you have the 
power and the ability to do it. 

You say you have no plans to determine what this power is going 
to cost, and maybe they have no plans to give you an additional con 
tract. I don’t know about that. We will find out about that. 

It seems to me it is important to the national-defense effort to 
know exactly what you have in mind because you are one of two 
producers in the United States at the present time, Don’t you think 
it would be important to know what you could do here ¢ 

Mr. Smiru. Yes. We have made and are making engineering 
studies of a preliminary nature, but not ones that would lead to the 
actual cost of that energy. 

Senator Martone. Is anybody making plans to determine what 
vou would do if you were suddenly offered an additional 15-ton con 
tract or 50-ton contract ¢ 

Mr. SMITH. Yes: we have made engineering studies of a prelim 
inary nature along those lines. 

Senator Marone. Where would you get the power and what would 
vou do ? 

Mr. Smiru. Well, on a 15-ton expansion we would probably fol- 
low the path which I have outlined here. 

Senator Martone. But you don’t know what it would cost ? 

Mr. Smirn. Within reason we know what it would cost. 

Senator Matonr. You said 6 mills for this secondary power, sec 
ondary on two counts: they could either keep it all any month they 
want to, or they could furnish you any part of that amount, or none 
of it. 

Then it is secondary because it is only part of the year, and that 
would cost 6 mills a kilowatt-hour. If you have some reasonable 
idea as to what you would have to add to that cost to make your 
investment worth while, what is it ? 


could be nothing except the 


39888—54— pt. 3 g 
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Mr. Smiru. You recall we have 41 million of Hoover-Davis unused 
by the 10-ton operation, which would be blended with that, which 
would bring or the cost down. 

Then if you were to firm it with a diesel plant, it would be an off- 
setting factor, and I think it is just a guess, but I think the net cost 
of the energy would be about 6 mills. 

Senator Martone. What are you paying for the Hoover Dam power; 
that is firm power, I tuke it ? 

Mr. Smiru. Hoover-Davis together run about 314 mills. 

Senator Matonr. Then you think you could firm the power through 
the development of diesel power here or steam power, or any kind 
from fuel, and what you have left over of the Hoover Dam power 
and Davis that vou are getting at 314 mills, together with the 6 mills 
that this secondary power cost you I understood you testified that 
is what that would actually cost you, 6 mills a kilowatt-hour of s 
ondary power, did you not ¢ 

Mr. Smiru. Yes, s 

Senator MALONE. Then something would be added to it, or 
think this additional 41 million kilowatt— 

Mr. Sirn. They would tend to offset each other 

Senator Matonr. And you would have about 6 million power. 
Suppose you took an additional 15-ton contract? You heard the 
vel eral’s testimony ‘itis waiting for somebody. 

Mr. Smiru. Without additional low-cost power in this area, I think 


it would pose a real problem as to where the additional 15 tons would 
be installed 


do yor"l 


Senator Martone. What would it cost you with your fuel power 
with no Hoover Dam: simply buying it or generating it here? 


Mr. Smrrx. About 1 cent. 

Senator Matonr. Now we come to : t question that has been posed 
here before, and that is the possibility ‘of getting Shasta Dam powe r 
which would be a power av: ailable at all times, and if proper « 
tions could be made, perhaps most nearly firm power. 

Has anything ‘i done about that proposition, ol 
dropped entirely and not considered ? 

Mr. Smiru. Well, the Titanium Metals Corp. hasn’t done anything 
about it. The Colorado River Commission of Nevada negotiated. 

Senator Matonr. What was the extent of their negotiations, if you 
know ? 

Mr. Suiru. I don’t know specifically. I know they have 
tract for 35,000 kilowatts, I believe, Shasta power. 

Senator Matone. Thirty thousand kilowatts allocated to southern 
Nevada. I know all about the negotiations up to that time, having 
been responsible for them, but I don’t know what has transpired since 
then; do you ¢ 

Mr. Smirn. No: just what I read in the papers. 

Senator Matonr. What is your impression from reading the paper ? 

Mr. Smiru. Well, my own impression from reading the papers is 
that it doesn’t seem too likely that that power will be made available. 

Senator Matonr. In other words, it has been written off so that the 
power that would be available here would be 1 cent per kilowatt-hour 
or more for your additional contracts, if you took any additional con- 


tracts, or if any other company came in for an additional contract; is 


that your belief? 


onnec 


has that been 


a con- 
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Mr. Smirn. | believe that is right. 

Senator Martone. In other words, with 22.000 k lowatts, or 22.000 
pounds annually alrendy approved, with 36,000 tons requested, and 
according to General Mi tZ2 y° test mony, LOO.QOO to 150,000 probably 
needed, we have ho plans here for taking any more than l addition il 
15-ton contract. 

Mr. SMITI Uy less adadit onal low-cost powel is brouel t in here. 

Senator Martone. I would like for the benefit of the record and I 
hope that I don’t seem persist t in this one part ular field f you 
would list for the committee the equipment that is being held up. It 
is possible we might help you 

Mr. SMITH. Well. all undelivered equi] ment Aas of how that Is 


lready designed Is i ight, Senator: I don’t t 1K We can make use 
of any. 

Senator MIALONY Do | understand you to sat) that some of the 
equipment is not yet designed ? 

Mr. Smiru. Just some refinements, that is all: minor modifications 
ind refinements of certain parts of the plant. 

Senator Martone. Are these or modifications and requirements, 
do they require the manufacture of equipment or any major change 
in their manufacture ¢ 

Mr. Sariru. No, not terms of the overail project. 


Senator Matonr. Is it anything that shoul adelay an equipment 
company to any great extent 4 

Mr. Smiru. No; not beyond the normal time it takes to process that 
material, 

Senator Martone. I wish, in addition, you would list the equipment 
to which vou referred having difficulty receiving, together with the 
compan es from which it has been ordered, in addition to the other 


information you are going to supply us. (See p. 106.) 


ATR FORCE ALLOCATION 


Mr. Smirn. Yes, sir. 

Senator Martone. Did I understand you to say that the only sales 
you had made had been to your own company ¢ 

Mr. Smiru. This plant out here makes a titanium ingot from sponge 
generated here; in fact, it is the only fully integrated titanium plant. 

These ingots are all processed by Allegheny Ludlum, coowner of 
Titanium Metals Corp. of America. Fabricated material processed 
by Allegheny Ludlum is sold entirely by the Titanium Metals Corp. 
sales force. 

Senator Matonr. To any customer that they may have? 

Mr. Smiru. To any customer that they may have. 

Senator Martone. The Government has no call on the material at 
all, or no company manufacturing equipment for the Government 
would have any prior call on the material, under the contract ? 

Mr. Smiru. Under the contract; but it is now subject to allocation. 
The entire output of fabricated material is subject to the allocation 
of the Air Force. 

Senator Matone. That allocation is made by the Air Force? 

Mr. Smiru. That is my understanding. 

Senator Maionr. How long has that been in effect 7 
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Mr. SmirH. One or two months, something like that. 
Senator Martone. Have they given you any orders as to where you 
should ship this material that is not due to the Government in repay- 
ment of the loan ? 

Mr. Smirn. Yes; I believe that direction is through our sales oflice 

New York. 

Senator MALONE. You don’t have a COps of those instructions here, 
do you? 

Mr. Smirn. No: we sh ip only ingots on order of the mills. 
Senator Martone. Would you add that to your list of material 
fur i the committee, the order ot allocation that you have received 
under take Alr Fore , OF whoever Is directing such allocation 4 (see 

p. 106.) 

Mr. Smiru. Yes, sir. 

Senator Matone. It would seem to the chairman that someone is a 
little derelict if you are still shipping material to England and then 
buying engines, or whatever it 1s we need, from England. We are 
very fond of England, but it seems their priority is ahead of ours, 
and that would seem a little unusual. 

You will get that — ation for the committee ? 


Mr. Smiru. Yes, s 
























UNIT POWER REQUIREMENT 











Senator Martone. Do you have any further information you think 

would be of interest to the committee in this connection, keeping in 
mind what we are trying to do is to be helpful to the Air Force, to 
the armed services generally, in securing the 77 minerals, materials, 
and fuels that is on the list of strategic and critical items. 

Titanium is one of the matel ials, as vou know. Do you have any 
thing e] e you thin k might be helpfu il to the com mittee ¢é 

Mr. Smirn. Well, I might expand a little bit on what one on 
two others have said about the unit power requirement for making 
titanium. 

Senator Martone. Yes; I would be happy if you would do that. 

Mr. Smirit. Since we have talked here generally about the Kroll 
method and other methods in development, however, that only con 
cerns itself with the reduction step and purification step. 

In order to make titanium you have to go several steps back of that 
to the processing of the ore ¢ and the clorination of the ore. purification 
of the chloride and the consolidation and melting of the sponge. 

There are many variations, such ern one mentioned here yesterday, 
where you can use electric energy or fuel for heating the reactors so 
that the unit usage of power is cag much a function of the various 
processes that anyone could use from beginning to end of the inte- 
grated process. 

As to whether you reclaim your magnesium and chlorine from the 
magnesium chloride, whether you use electricity or fuel heat, what 
process you use for chlorination, what raw material you use, whether 
it is rutile, ilmenite, or slag—I think that justifies that wide disper- 
sion of unit power requirements that have been brought up here. 

Senator Martone. Would you like to elaborate on that explanation ? 
It is very interesting to the committee, and of course accounts for the 
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reneral difference of stateme) ‘ have been made at different 
times, 

Itemize the power requirements for each of these stages; that is, if 
t is done by fuel what power it would replace, if you know offhand. 

Mr. Smirn. Well, all I could do would be to discuss cur own, and 
| would prefer to do that privately, if I could. 

Senator Manone. I will wit raw the ques 
iny question which might bring out el ied 
processes that may be secret, we v not 

We need that material 


restion as to he Ww 


1 


have much class 
Mr. Smurnu. | ld 
Senator Maronr. Fine: 
ll be treated that 
Ir. SmirH. Yes, sir. 
r Matone. I] 
ird the test 
difficulty be 


irv range 
prorect 
i 


have an ad 
echnical hel 


Senator Ma 


hel vesterday, t] 


Ing up to S4.000, o1 


HLlow would that compare { 
Mr. Smirnu. Our approximat 


eraduate degrees is 8350 a mont! 
national average 
Senator Matonr. And that is just about $1,000 me 


the Bureau can pay here for the same type of help. 

Mr. Smiru. Yes, from what we heard yesterday 

Senator Martone. Are you getting the help from the Bureau that 
vou naturally would expect or cid expect when you moved into the 
area ¢ Are they making the progress you had eX] ected them to make, 
and is the niaterial available to you? 

Mr. Smirn. Yes: the material is available and the help that we get 
from them is very beneficial and it actually is a good reason, among 
others, to locate here. We are very grateful for the cooperation we 
get from the Bureau. 

Senator Matone. If I might point up your testimony here—correct 
me if I am wrong, or if there are any additions you would like to 
make—your testimony now is that any delay is oceasioned by the lack 
of equipment delivery or the lack or the difficulty you are having in 
designing equipment for a particular purpose right at the moment; 
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that you do expect sometime next year to reac h your contract require 
nents; that you are now selling practically all of your material to 
private sources, practically all of it to your own company, and none 
is going to the Government in repayment of the loan exce pt the cash 
of 47 cents a pound for sponge; that you have sold a quantity of such 
material to Engiand, perhaps other foreign nations, and that infor 
mation will be furnished the committee: is that right ¢ 

Mr. Smirn. That sums it up very well. 

Senator Martone. Further, you believe with this secondary power 
you are getting from Arizona on a 6-months-per-year contract, vary 
ing each month in the amount they will deliver, if they deliver it, but 
that any of it can be withheld, and that power will cost about 6 mills 
per kilowatt-hour. 

However, along with the surplus power that you have or that you 
could have through the use of this 41 million kilowatt-hour holdover 
from Hoover Dam that you are not now using, together with this 
secondary power; and through the construction of a plant, either 
diesel or fuel power to firm the power here, have enough power for the 
15-ton contract that is now in negotiation between you and the Gov- 
ernment, which would make you a total of a 25-ton-per-day production 
and when? 

Mr. Smiru. That is right. 

Senator Martone. But any further contracts that might be offered, 
you have no idea where the power will come from ? 

Mr. Smirn. That is right. 

Senator Martone. Will you be available a little later, Mr. Smith? 
We might need you after we hear from some of the companies. 

Mr. Smiru. Yes, sir. 

Senator Martone. We will take a short recess. 

(Recess taken.) 

(The following letter was later supplied for the record :) 


TITANIUM METALS Corp. oF AMERICA, 
Henderson, Nev., November 20, 1953 
Mr. JEROME S. ADLERMAN, 
Counsel, Minerals, Materials, and Fuels, Economic Subcommittee, 
Committee on Interior and Insular Affairs, 
United States Senate, Washington, D. C. 

DEAR Mr. ADLERMAN: This letter is in answer to yours of November 3, 1953, 
in which you request that we submit seven items. 

Items 2 and 4 are being prepared by our New York office and will go forward 
to you from that point within a few days. 

Item 1.—A report entitled “Power Sources of Titanium Metals Corp. of Amer 
ica” prepared by Gibbs & Hill, was submitted at the time of the hearing. Please 
advise if this has been misplaced or if you require additional copies. 

Item 3.—Item 3 asks the amount of money put into this operation by Titanium 
Metals Corp. of America in addition to the funds borrowed from the Government 
This now amounts to approximately $8 million. 

Item 5.—Item 5 requests a list of equipment which our company is now having 
difficulty in obtaining. At this writing, there are no items of equipment on 
abnormally long delivery. 

Item 6.—A photostat of DPO~-1, supplement 1, ordering the allocation of 
titanium metal is attached. 

I believe the above information, with the two exceptions noted, fully answer 
your inquiry. 

Very truly yours, 
TITANIUM MErALs CorP. OF AMERICA, 
R. P. SmirH, Plant Manager. 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS LO7 


[DPO —, Supp. 1, July 13, 195: 
EXECUTIVE OFFICE OF THE PRESIDENT, OFFICE OF DEFENSE MOBILIZATION 


DEFENSE PRODUCTION ORDER 1, SUPP. 1 SCARCE AND CRITICAL MATERIALS AUTHORIZED 
FOR GENERAL DISTRIBUTION IN THE CIVILIAN MARKET 


Pursuant to section 101 (b) of the Defense Production Act of 1950, as amended 
by section 3 of the Defense Production Act Amendments of 1953, and to section 2 
of Executive Order 10467, dated June 30, 1953, I have authorized the control of 
the general distribution in the civilian market of titanium sponge and titanium 
metal (ingot and mill products) and find (1) that they are scarce and critical 
materials essential to the nationa! defense, and (2) that the requirements of 
the national defense for such materials cannot otherwise be met without creating 
a significant dislocation of the normal distribution of such materials in the civilian 
market to such a degree as to create appreciable hardship 

Titanium sponge and titanium metal (ingot and mill products) are hereby 
added to Schedule A of Defense Production Order 1 (18 F. R. 5805). 


ARTHUR S. FLEMMING, Director 


CrrANIUM METALS Corp. OF AMERICA, 
New York 6, N. Y., November 25, 1953 
Mr. JEROME S. ADLERMAN, 
Counsel, Minerals, Materials and Fuels Economic Subcommittee, 
Committee on Interior and Insular Affairs, 


United States Senate, Washington, D. C. 


DeaR Mr. ADLERMAN: In your letter of November 6, 1953, addressed to M1 
Rollin P. Smith, plant manager, Titanium Metals Corp. of America, Henderson, 
Nev., you asked for certain information to be supplied to the Minerals, Ma- 
terials and Fuels Economic Subcommittee of the Interior and Insular Affairs 
Committee. In his letter of November 20, Mr. Smith gave the information for 
all but items 2 and 4. 

Item 2 asked for the amount of sponge (or fabricated shapes) meeting (ov 
ernment specifications which was sold directly or indirectly to any foreign 
country. No sponge was sold directly or indirectly to any foreign country. 
Fabricated shapes as per the attached table were sold to the countries indicated 
in the period given. ‘Two tons of the above amount went to C. Tennant & Sons 
Co. in New York, and 27 tons to United Kingdom Ministry of Supply, in care 
of Henry Gardner & Co., Ltd., London. All shipments were covered by appro 
priate export license approvals. 

Item 4 asked the sales price received for sponge which did not meet Govern 
ment specifications. No sponge has been sold which does not meet Government 
specifications. 

I believe this completes the information requested in your letter of November 
6, 1953. 

Yours very truly, 
R. Row .ey, President 


Fabricated shapes 
1950: 
England 
Canada__-_- 
1951: 
England__-_ 
Canada 
1952: 
England__-_ 
Canada 
1953: 
England___- 
Canada_-_-_- 
Japan 


Total__ 
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Senator Martone. The committee will be in order. 

We are really intending to complete our work today. We have 
tuken a little more time than I had anticipated, but I think it has been 

orth it for the record. 

Our next witness is Earl Richards, who is vice president of Republic 
Steel. 

Richards, if you have anyone with you that you would like to 
it with you during your testimony, just call them up to the table 
with you. 

Ricnarps. I am all alone. 

Senator Martone. Then you may identify yourself for the record, 
nad make any statement you care to, in your own way. 


TESTIMONY OF EARL RICHARDS, VICE PRESIDENT, REPUBLIC 
STEEL CORP. 


Mr. Rr HARDS. As you said, I am vice preside} t of Republi : Stee 
Corp. 

For a number of years I was in charge of operations of the min 
the steel plants, and the manufacturing plant 

Senator Martone. Charles White is your president? 

Mr. Ricurarps. Yes. 

Senator Matonr. And to my certain knowledge, he is, in my opinion, 
one of the best American citizens anc one of the best men in the steel 
busines 

Mr. Rrewarps. I will have to agree to that LOO percent, 

After the war we ran into the d fferent problet is that vou are ex- 
periencing, and we felt the need of mine planning for the future. 
Since I was involved in operations the management thought I knew 
what the trouble were, So | Was made vice president a harge of 
plat hing and development, to consider the problems like we have here 
today. 

To understand where Republic is in this picture, I would like to 
state that we make about the whole range of steel compositions. 
Among these are alloys, including stainless. We are one of the largest 
producers of that kind of product. 

It so happens that the rolling equipment and the melting technique, 
while not exactly the same as for titanium, is so closely related that we 
felt we were naturals to get into the titanium business from the melting 
standpoint and from the rolling standpoint. 

But from one standpoint we didn’t think we should get into it, and 
that is the sponge manufacture. As we understand it, that is a very 
involved and difficult chemical proposition. We felt we have very fine 
capable chemical people in the United States to do this job, and they 
should do what they know—that is, do the chemical part and we ought 
to try to confine our efforts to what we know, which is melting and 
rolling. 

So we have progressed along that line and we have made excellent 
progress, I feel. Our biggest problem is sponge, lack of sponge. 

Senator Marone. You are talking about titanium sponge? 

Mr. Ricuarps. Titanium sponge. 

At the present time we have to limit our orders. We have to hold 
down our sales department because we can’t get the sponge. 
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At the same time we have tried to follow the wishes of the Gov- 
ernment. They said, “We need more capacity.” We have gone out 
and increased it. I might say, our rolling equipment as it is, 1s pretty 
much usable, but for melting, we had to build new furnaces. 

We have gone ahead and expanded our furnace facilities. We have 
a new one and that puts us in this position: right now we are idle 
about 50 percent of the time due to lack of sponge. 

The first quarter we will be idle about 86 percent of the time due 
to lack of sponge. If the Government needs it, we can put in more 
furnaces because we have the rolling facilities, but our percentage of 
idleness would be still more. 

Our big problem is sponge. As I said, we could have attempted 
to go into the sponge manufacture and be fully integrated like we are 
in steel. But, as I say, this being a rather involved chemical process, 
we thought that the country could make better progress and we would 
all do a better job if we would do the things for which we had expe- 
rience. So we are not in the sponge business, and there is our problem. 

Senator Matoner. I was going to ask at this point, how much sponge 
have you received over a certain period ¢ 

Mr. Ricuarps. Except for small quantities recently received from 
the Bureau of Mines, we are receiving sponge right now from our 
only source, that is du Pont, at the rate of approximately—well, this 
month (September) about 1214 tons of sponge for the whole month 
from du Pont. 

The rest of the months of the year it will app be around 15 
tonsa month. We will get more when their new unit goes into opera 
tion next year. 

We will get 2114 tons of sponge, but we can melt 180 tons of sponge 
in January. Our rolling equipment is there, which is expensive, and 
takes a long time to build. 

We have the men that have been brought up in the steel business, 
rolling has been their whole life, and we have those people to use, 
but to utilize that experience and rolling capacity we must put in the 
melting furnaces. 

We are willing to do that with our own money, and it can be done, 
and we can put a new furnace in in less than 9 months. We can double, 
triple, or quadruple that capacity if we can get the sponge. 

Senator Martone. Let me ask you, Mr. Richards—your testimony 
is of great interest to the committee—what would you do with 180 
tons per month if you received it and rolled it? Can you sell it? Is 
there a market for that much sponge ? 

Mr. Ricuarps. Senator Malone, here is the position we take. We 
have heard the same testimony that you heard from the general. 1 
happen to be on the Titanium Melting and Fabricating Committee. 

Senator Matone. That is a Federal committee ? 

Mr. Ricuarps. Yes; in Washington. 

Senator Matone. What do you call it? 

Mr. RicHarps. It is the Titanium Melting and Fabricating Com- 
mittee. The Government is constantly saying they need this sponge. 
We may not have the orders right immediately, but we feel, as the 
general says, the minute they feel they have the sponge they are going 
to put it into the designs of their planes, and we know the commercial 
planes can use it. 
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We know that in time there will be a lot of applications for it in 
industry. We know of applications for it right now in our own plant 
if we had the titanium, but of course all titanium goes to the 
Government. 

Senator Martone. Go ahead. 

Mr. Ricnarps. So I said that we feel that we ought to have a lot 
of more capacity than that because the need is here. 

Senator Martone. Do you agree with the general in his testimony 
that that added up perhaps to 100,000 tons per year, providing all 
of the designers in the various fields could feel confident enough of 
the arrival of the metal on time to put their plans into operation $ 

Mr. Ricrarps. Well, Senator Malone, this is just a feel or a guess. 
[ can’t back this up with data, but I would say that that figure was 
arrived at, at least, 2 years ago, and I would say if you once had 
the experience with this titanium, I can readily see that figure of 
100,000. 

When industry gets the feel of this and uses it in commercial planes, 
it ought to be somewhat more than that. 

Senator Matonr. Perhaps 150,000 or 200,000? 

Mr. Ricwarps. I think so, but again I can’t prove that. That is 
just a feeling. 

Senator Martone. Upon what do you base this belief of yours, on a 
belief that it is really a wonder met al and is something new, and with 
its lightness and strength it would revolutionize the cons struction 
field in many industries ¢ 

Mr. Ricuarps. I wouldn’t say revolutionize, but when you start 
something new you have some immediate things before you that you 
think you can do. When you do that, then you begin to think of 
something else, and the field broadens and gets bigger. 

Just take a look at the aluminum industry, as an example. Alum- 
inum is used in lots of places where, at one time, they weren’t think- 
ing of it. 

Senator Martone. Aluminum and magnesium, as long as they cost 
several dollars a pound there was a limited use, but when they got 
down to a point where their commercial use paid off, then it was 
almost unlimited. 


Mr. Ricnarps. That is right. 







TITANIUM AS A SUBSTITUTE 

Senator Mavone. I don’t want to interrupt your trend of thought, 
but let me ask you at this point, the committee has been given to 
understand that this titanium is a reliable substitute, in part or in 
whole, for several other minerals that have been called strategic and 
critical because this Nation has not produced enough for our own 
use. 

Could you give us a list of minerals that titanium would prove a 
substitute for ? 

Mr. Ricarps. I can only mention one right now and that is the 
jet-engine program. I don’t think this is restricted. Columbium was 
found to be a very important metal. I understand there is not 
enough known columbium in the world to meet the requirements. It 
has been found that titanium gives satisfactory results in place of 
columbium. 
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Senator Matone. What are the uses of columbium, particularly if 
that is not restricted ¢ 

Mr. Ricuarps. It is in the jet engine parts and it imparts char 
acteristics to steel to enable it to stand up under the high temperatures 
that you get in a jet engine. 

Senator Matonr. In other words, this material is not only approxi- 
mately twice as strong as aluminum, the lightest metal per pound, 
but it has other qualities, including high temperatures, the alloys 
particularly ¢ 

Mr. Ricuarps. That is right; it also has this—which we haven’t 
discussed today, because it is not as much of a factor in the airplane, 
but it is very important in naval work—it is one of the best known 
materials to resist sea water and salt. 

You can put samples in salt water and expose them for weeks and 
months and there is little effect on it. Other metals will corrode very 
rapidly. 

Senator Matonr. There is no corrosion as far as titanium is con- 
cerned under salt water ¢ 

Mr. Rrcwarps. That is right. 

Senator Matone. That would be a terrific quality. 

Mr. Ricuarps. That is an entirely different characteristic, that is 
why I say that. 

Senator Matonr. You have done considerable work along the line 
of the metals and materials that titanium might be substituted for, 
have you not ? 

Mr. Ricuarps. Our company ¢ 

Senator Martone. Yes, your company; haven’t you had something 
to do with it? 

Mr. Ricuarps. Not so much directly. As I say, the chief one is 
columbium. If there are more, I would have to go to our metallurgist 
to find out for you. 

Senator MaLone. Would you do that? The committee is very much 
interested in having a list of the minerals and materials for which 
titanium could substitute in part or in whole in emergencies. 

I understand you presented a paper on it at Washington for the 
War College at one time? 

Mr. Ricuarps. I have prepared papers twice, and appeared twice 
before the College of the Armed Forces in Washington on the steel 
situation. 

This last one was our raw material supply. There are 16 metals 
that are involved. I can’t list them all to you offhand here, but 16 
materials that you need in the steel industry. Most of them were 
not wholly obtainable in the United States. 

I started with iron ore, bringing out that we are facing a short- 
age of high-grade iron ore. Then from there I took up other metals, 
manganese, nickel, chromium, and so forth. 

I would be glad to send you a copy of it, because it is all in there, 
and it is accurate, while I might, going from memory, not be as 
accurate as that paper would be. 

Senator Martone. There are a great number of metals for which 
titanium might substitute in an emergency which would make this 
country more self-sufficient in its production in time of war, and 
also for its expanding economy. 
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Mr. Ricwarps. Well, 1 wouldn’t say many, but there are some. Of 
course, titanium will take the place of stainless steel in certain appli- 
cations and stainless steel has nickel and chromium. 

Nickel comes from Canada and there is a shortage. Of course 
chromium comes from abroad so it would save metals of that nature 
for those applications. 

Senator Martone. Looking ahead, when we plan far enough ahead 
we have never been troubled too much with nickel except at the top 
of the war demand, have we ? 

Mr. RicuArps. Well, all through the war nickel immediately be- 
came very short, because it goes into armaments, and so forth. 

During World War II we had to develop what was known as “tri- 
alloys” where we used different combinations of alloys to try to sub- 
stitute what you would ordinarily get from the nickel. 

Even right now, since the war, I think it has been realized a few 
weeks ago that it has been put on the controlled list—— 

Senator Matone. Nickel is on the controlled list ? 

Mr. Ricwarps. Yes; 1 think that has just been changed, and is about 
to be released. 

Senator Matone. What about cobalt ? 

Mr. Ricuarps. There is some cobalt in this country and some abroad. 
You don’t use much cobalt, but it is important where you do use it. 

Senator MaLone. But is titanium in part a substitute for cobalt # 

Mr. Ricnarps. Not to my knowledge. 

Senator Mavone. | was given to understand it is. We will get that 
information from other sources. But you will furnish a complete list? 

Mr. Ricuarps. Yes; I will get that for you. 

Senator Matonr. Will you furnish the minerals, not 
your speech, but confer with your metallurgist ? 

Mr. Ricwarps. I will get that for you. 

Senator Matonr. And mail it to the Chairman, Senate Office Build- 
ing, Washington, D.C. (See p. 118.) 

Of course, we have a large deposit of chromite, low grade chromite 
in Montana. ‘They built a $25,000,000 mill there, but as soon as the 
war was over they wrecked the mill. 

We have some great planners in this country. 

We have many lower grade deposits in California, Oregon, and 
Washington from which a terrific production can be secured, but not 
by paying $15 a day for labor as against 40 cents a day in Africa. 

Mr. Ricuarps. That is, of course, true in a number of things like 
manganese. You can’t make steel without manganese, yet we bring 
in 90 percent of our manganese from abroad. 

We have lots of low grade manganese in this country but we have 
to find out how to extract it, which the Bureau of Mines is working 
on. I think that program ought to get lots of support. The other 
thing, American low grade manganese ore can’t compete with these 
foreign ores. 

If you have one company that would use foreign manganese ores 
and the other company used American low grade ores, there would be 
an economic disadvantage to the latter. There would have to be some 
way to encourage the use of American manganese ores. 

Senator Matone. For 75 years—and almost for the whole 175 years 
that we have been a Nation—we had the gumption to protect our 


only from 
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own labor wage living standard through what the Constitution of the 
United States called a duty, or what is commonly known as tariff or 
import fees. 

But of course, without intensive education, we have now arrived at 
the thought that if you can get labor at 40 cents a day in some other 
country to produce these materials, they ought to put them in direct 
competition. They have no duty, tariff, or import fee, so that they 
are not produced in this country, but are preduced across an ocean 
some place. You all know this one economic world, that is going to 
be a very nice setup when we have it, but right at the moment we 
are dependent in whole or in part on foreign nations across an ocean 
for 77 of these materials. 

Many military strategists believe that you will be unable to get any 
scheduled number of freight ships across either ocean after world 
war IV has formally been opened. 

Mr. Ricwarps. Yes, sir. 

Senator Matonr. So that submarines alone might whip the United 
States in that event, could they not ? 

Mr. Ricuarps. Yes. We had that experience during World War II. 
Our imports of foreign ore were only a few million tons in peacetime, 
but the submarines got nearly all of our ore carriers on the ocean and 
cut off most of this ore. 

Senator Martone. The chairman of this committee was special con- 
sultant to the Senate Military Affairs Committee in the second war 
on strategic minerals and used to sit at odd times with the War Pro- 
duction Board. 

For the first 6 months of World War II, just for 1 example, the 
German submarines—compared to what Russia now has—sunk and 
destroyed 88 to 90 percent of the ships coming out of South Africa 
with chromite and m: inganese. 

Mr. Ricuarps. Yes; that is right. 

Senator Manone. It was freely discussed and understood that 
unless we could whip that submarine menace in the first 6 or 8 
months, which we finally did, we could lose World War II, and the 
folks just wouldn’t have known why we lost it. 

Mr. Ricuarps. That is right. 

Senator MALtonr. We are in that condition now, aren’t we? 

Mr. Ricrarps. Very much so. 

Senator Matonr. Or even worse? 


DEPENDING ON FOREIGN SOURCES 


Mr. Ricuarps. The thing that always impressed me, Senator, I 
remember in my school days I was taught about the great inex- 
haustible resources of our country and how we were perfectly self- 
contained. As things have gone on, for one reason or another, we 
are not using them, or they are not here, and we are depending more 
and more on foreign sources. 

Senator Matoneg. They are here, I would say to you, and the mining 
men understand how to get it. But when the Congress of the United 
States adopts the principle that puts the production of any certain 
material, whether it is tungsten or manganese or chromite, or any 
other material, in direct competition with the sweatshop labor of 
the world, the investments in this country are not sound. 
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Therefore, private money will not go into the business and the 
workingmen are out of jobs in this country. 

In other words, you are just transferring the jobs to foreign soil, 
which is all right if you had perpetual peace, and the people who 
advocate this principle say that once you allow every nation in the 
world to produce what they can, to produce where they have the 
cheapest labor, then you will have perpetual peace. 

The chairman of the committee does not happen to believe that. 
I believe that when we are helpless, we can be blackmailed into 
anything. 

Mr. Ricuarps. I think that is right. 

Senator Matone. So that is the reason we are so much interested 
in this one particular metal. We are interested in 77 metals, mate- 
rials, and fuels. 

The 3 days’ hearing in Seattle brought out a lot of testimony, and 
we intend to bring the rest of it out between now and Christmas. 

Mr. Ricnarps. That will be a wonderful contribution. 

Senator Matone. Your testimony is so important and the comple- 
tion of your testimony through your statement can be mailed to the 
chairman, because that is important also. (See p. 118.) 

Will you proceed with your statement ? 


SUMMARY 











Mr. Ricuarps. I prepared a little summary here that I can read 
If you want to stop me, you can. 

Senator Matonr. Go right ahead. 

Mr. Ricuarps. In the year 1948, the production of titanium in the 
United States was about 10 tons for the whole year, and that was 
almost entirely made at the Bureau of Mines. 

At that time, one company was experimenting on making titanium, 
and since we had alloy experience they came to us to see whether we 
would work on the rolling technique, which we did. <A large part of 
that early titanium was rolled in our company. 

Two years later that arrangement went out and we decided that 
we had the people who had the know-how in rolling and who knew 
melting. We were also talked to by the Government, that it was some- 
thing we should look into for national defense, so we decided to go 
ahead and get into the titanium business ourselves. We would 
do the melting and we would do the rolling, but we wouldn’t make 
sponge, because we were not chemical people. 

We thought the logical thing to do was as I have indicated. That 
is the basis we proceeded on. 

At the present time we have one source of titanium sponge, and 
have only had that, and that is the Du Pont Co—except for some recent 
shipments from the Bureau of Mines, I believe it is something like a 
few tonsa month. Ofcourse, their capacity is limited. 

Senator Matone. You don’t receive, or none has been offered from 
the Titanium Corp. for your use? 

Mr. Ricuarps. No; that is true. 

Senator Matong. Do the Du Pont Cos. have substanti: illy the same 
contract with the Government; that is, they can direct their produc- 
tion when they are under the 1,800-ton rate per year to any company 
they wish ? ; 
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Mr. Ricuarps. I have not seen any documents. I can only tell you 
what I think is the case. 

I believe the first unit that Du Pont put in they did so at then 
own expense, something like 900 tons a year. The present plant will 
be added to by a Government contract which will get up to 3,600 
tons a year. 

I don’t know that they have any instructions to whom to give this 
sponge, but I feel sure that they are giving it to companies who are 
supp lying it for the Armed Forces. Of course, we supp ly our titanium 
produc ts, not by direction of the Government— they don’t say to whom 
we should supply it—but our salespeople get the contracts and people 
that are satisfied with the quality, and so forth, but the Government 
is guiding the overall program. 

Senator Matone. None of the production from your plant that you 
know of is going to England or any foreign nation ¢ 

Mr. Ricuarps. No; not at all, si 

Senator Matonr. Go ahead. 

Mr. Ricuarps. I would like to add this: I believe if anything hap 
pens like that, it may be due to the fact that material isn’t suitable; 
I don’t know, however. 

Senator Matonr. It seems to be suitable enough that we are buying 
the product from EKngland—at least, we are informed unofficially and 
intend to get the evidence—we are buying the manufactured product 
from England, using the titanium. The Government is buying it. 

ir. RicHarps. I see. 

Senator Matone. So that makes two trips across the ocean. 

Mr. Ricuarps. I see. 

I would like to discuss our melting facilities. 

As our experience progressed with this product, starting with 1950, 
we have increased our furnaces until now we have 1 induction furnace 
and we have 3 are furnaces. 

As I stated, with these furnaces we expect to have a melting capacity 
of 150 tons a month. That is based on a 5-day week, of course. If we 
had to go further than that, we could do so to some extent. 

In all this work there have been various improvements in melting 
techniques which have helped us on our production. It is developing 
quite interestingly. We are also working with the Batelle Memorial 
Institute. We have a contract with them to help us do the job better 
and work on different techniques. 

For our processing facilities, as I mentioned before, it would take 
quite a lot more tonnage than we are talking about now to cause any 
problem on rolling facilities. 


SPONGE BIG PROBLEM 


As I say, the biggest problem is our sponge. I mentioned what our 
tonnages were and what we expect to have. l might add this, how 
ever. 

In view of the very limited amount of sponge available to us from 
Du Pont—and by the way, Du Pont divides their sponge three ways. 
They give it to Remeru and to Sharon-M: ullory and ourselves. 

Senator Matone. That is the product from the Du Pont Co. ? 

Mr. Ricnuarps. Yes. 
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Senator Martone. Is that your only source? 

Mr. Ricuarps. That is our only source except for recent small ton- 
nages from the Bureau of Mines. 

We have gone to Washington and expressed our W illingness to nego- 
tiate with some sponge producer, to say, “If you will give somebody 
else the sponge plant, we are willing to underwrite so much tonnage 
of that. We will guarantee to use that much production of your 
plant.” 

Senator Matonr. You will guarantee to buy a certain amount of 
production ¢ 

Mr. Rrenarps. That is right. 

Senator Martone. How high could you go now and in the foreseeable 
future in guaranteeing such a purchase ? 

Mr. Ricuarps. We possibly would be willing to guarantee 10 tons 
a day by the time it would be possible to build a new plant and have 
it in operation. 

Senator Martone. In addition to anything that is being done now? 

Mr. Rrewarps. That is right, and ‘possib ly more. We are doing 
that based on faith, that the fact that the Armed Forces s ay they need 
it, and if they need it, certainly somebody will have to supply it. 

Senator Martone. In other words, right at the moment the door is 
wide open for anyone who can convince the Government, convince the 
Commission or the Department that they can make the sponge. 

Mr. Ricuarps. That is right . that is very true, 1t seems to me. 

Senator Martone. Up to almost unlimited quantities, as far as we 
can see, 

Mr. Ricwarps. That is right. It seems to me in this emergency we, 
of course, could go ahead and try to make the Sponge. I do think that 
anybody who wants to work on a new process, ’ try a new process, 
ought to be encouraged, but due to this time eleme oe that we are facing 
I think the important thing is to get sponge the surest way, recognizing 
that eventually that process may be obsolete. That is the price you 
pay to have titanium quickly, however. 

Senator Martone. Let me ask you, is the price now charged for 
titanium any drawback, or does it retard the sales up to the amount 
that you he ard the General pag to and which you have mentioned ? 

Mr. Ricuarvs. Well, as I say, we have to limit our orders because of 
sponge and it is not limited vanihe of price. It is limited on ability to 
deliver and our ability to deliver depends on our ability to get sponge. 

Senator Martone. So at the moment the price has not been mentioned 
as a retarding element ? 

Mr. Ricuarps. No. 

Senator Mavone. In the market ? 

Mr. Ricwarps. No. 

Senator Martone. They will take it if they can get it. 

Mr. Ricwarns. I have heard the airplane people say that naturally 
they would like a lower price, but even at existing prices they can 
justify its use. 

Senator Martone. Do you have an idea ¥: what percentage of th 
metal would go into a commercial plane if it were available for their 
designers so they could absolutely de eit on its availability at the 
present time ? 

Mr. Ricwarps. No, I don't have that, Senator Malone. My figure 
wouldn’t be reliable. 
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Senator Matone. Go ahead, then. 

Mr. Ricuarps. Well, as I say, that is the sponge situation. 

Chere is also Japanese sponge. We have contacted Japan and have 
used some sponge from Japan al d are try ing to see if we can get any 
more sponge from Japan. Their output is small. 

Of course, they propose to develop more and, of course, there may 
be a boomerang in that, as you mentioned yourself, Senator. Of 
course because of our need of sponge, we may encourage its develop 
ment over there, which we may not like sometime in the future. 

Senator Matone. It might cut our own production at some t 
in the future and still not be available in wartime. 

Mr. Ricuarps. That is right. 

Senator MALony This committee, as you know, is instructed 


1 


nvestigate and report to the Sel »the ava lability of these mater 
In wartime. 

And for the expanding economy and the security of the Nation, 
which is a little different instruction than they have ever given any 
other committee. 


\ 


your testimony 1s ris 


Mr. Ricuarps. | apprec 
We ll. that ~ ab ut the 107] spots, senator. 
thing. Give us sponge and we vill give vou titar 


Senator Martone. Do you have any idea what tl! 
Du Pont Co. would be if the were offered an adaditior al 


say 15 to 50 tons or more per year Are they prepared to take 
contracts ¢ 

Mr. Rr EFLARDS., I ive vood reason to be lieve, if they would be aske 
to do it. they would respol ad. 

Senator MAtonr. In other words, their mat 
the material they are turning out now is satisfactory ? 

Mr. Ricnarps. Yes. They turn out a good quality of sponge. De 
liveries are eood and quality is good. We have a little trouble once 
in a While, but fundamentally it is good. 

Senator Matonr. You have no fundamental trouble in rolling it 
satisfactorily ¢ 

Mr. Ricuarps. I wouldn't say there is any fundamental trouble, 
no. There are a lot of techniques and lots of different ways to do it. 
We have had to learn a lot of things. There is bound to be a better 
quality as you go along because you learn, I think the general indicated 
that. 

Senator Martone. You are handling it satisfactorily ? 

Mr. Ricuarps. I would say so. 

Senator MALONE. W hat you are really saying is that you just have 
trouble in your business like everybody else. 

Mr. Ricwarps. That is right; we always try to do a better job. 

Senator Matonr. Do you have any other information ? 

Mr. Ricuarps. No, sir. 

Senator Martone. The committee would appreciate—knowing that 
you are experts in the business of taking the sponge material and 
turning out the shapes that are necessary for the industry—if you 
would, in addition to the specific information that the chairman has 
asked for, would give us some serious thought in the next few days 
the chairman expects to be in Washington about the 5th of October 
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and add anything to your testimony that you think would be of 
interest to the committee, knowing the objective of the committee. 

Will you do that, Mr. Richards ¢ 

Mr. Ricuarps. I will be glad to do that, sir. 

Senator Martone. Discuss it with your metallurgical department, 
or with your president, whom I know very well. 

Mr. Ricuarps. Yes. 

Senator Matonr. And you may convey the information we are 
expecting his full cooperation. 

Mr. Ricnarps. You can expect that, sir. 

Senator Matonr. Thank you. You are excused. 

(The following letter was later supplied for the record :) 

Repusiio Steet Corp., 
Cleveland 1, Ohio, October 16, 1953. 


Hon. GroraE W. MALONE, 
Senate Office Building, Washington, D. C. 
DrAR SENATOR MALone: During your hearings at Henderson, Nev., on Septem 
ber 28 and 29, 1953, you asked the writer to furnish some information. It is 


herewith submitted: 

(1) You asked me about the use of titanium to save other scarce metals 
As I recall, my reply was, “It is being used to replace columbium, and where it 
replaces stainless steel, it obviously replaces the nickel and chromium containéd 


therein.” 

You then asked whether there were any other applications. I said I would 
have to obtain that information from our chief metallurgist. I herewith am 
quoting direct from Mr. BE. C. Smith, our chief metallurgist : 

“In wartime when cost is not the most important item, titanium and its 
will replace a considerable amount of the present need for nickel, copper, and 


alloys 


chromium. 

“It will be a minor factor in supplanting the use of columbium, tungsten, and 
molybdenum. 

“The presently known titanium alloys, in addition to pure titanium, have been 
worked into enough finished assemblies to make it logical to predict that our 
metal working industries are ready to shift many end use items at this time.” 

(2) You asked for a copy of my second talk before the College of the Armed 
Forces in Washington, D. C., on October 22, 1952, entitled, “The Raw Material 
Outlook of the Steel Industry, Particularly From a Defense Standpoint.” A 
copy is herewith attached. 

(3) You asked for further information or comments on the subject of titanium 
Chiefly, it is this: We need more sponge 

As | stated at the hearings, Republic participated largely in the early rollings 
of titanium. In our decision to continue in the business, we felt we should sta) 
in the field we know, that is, melting and rolling. While titanium is somewhat 
different, we felt that from our experience with steel and stainless we could 
learn how to adapt our knowledge to titanium. Such has proved to be the case. 

On the other hand, we realize that the production of sponge is a chemical 
proposition. We therefore felt that its production should be left in the hands of 
chemical concerns 

We have followed the foregoing course and now we find ourselves with several 
other companies, in the position of a nonintegrated producer where we have the 
melting and the rolling facilities, but we do not have the sponge. 

Incidentally, we now have a melting capacity equal to seven times the quantity 
of sponge available to us. We could increase our melting capacity considerably 
more and we already have the rolling capacity for that increase, but again, we 
do not have the sponge. 

It seems to me that the job before us is to provide more sponge and to see that 
such sponge gets in the hands of nonintegrated producers, such as ourselves 

We further feel that for the immediate future, in order to save time. additional 
sponge facilities should be placed in the hands of those people who have demon- 
strated they can produce sponge of satisfactory quality and who have the know- 
how. In the meantime, others should be encouraged in their developments for 
the more remote future. 

Very truly yours, 
E. M. RicHarps. 
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THE RAW-MATERIAL OUTLOOK OF THE STEEL INDUSTRY, PARTICULARLY 
FroM A DEFENSE STANDPOINT 
(By E. M. Richards, vice president, Republic Steel Corp., Washington, D. C., 
October 22, 1952; speech presented before the Industrial College of the Armed 
Forces ) 


Two and one-half years ago it was my privilege to appear before this body 
to discuss the steel industry-—its growth and problems. I always will remember 
that occasion because of the caliber of the audience, their interest, and their 
intelligent discussion. So, it is a pleasure and I consider it a real honor again 
to stand before the Industrial College of the Armed Forces, this time to present 
the raw-material outlook of the steel industry, particularly from a defense 
standpoint. 

I look upon our discussion today as of a quite important nature; first, because 
you, being a carefully selected group of outstanding officers, will be expected to 
be in the forefront in the next emergency; and, second, because I propose to 
submit recommendations that should be taken seriously and acted upon promptly 
for the safety of our country. 

The materials to be considered are one, coke, and limestone for the blast 
furnaces; oil, scrap, and additives for the open hearths; and several nonferrous 
and ferroalloying metals used elsewhere throughout the steel industry. 

First, let us look at ore. Several weeks ago the ore situation was included by 
the President’s Materials Policy Commission in their report on the Resources for 
freedom. They showed that with 150 million net tons of ore used in 1950, the 
consumption 25 years later, that is in 1975, should be 200 million net tons (since 
the steel industry uses gross tons instead of net tons for ore, these figures so con 
verted, become approximately 116 million and 179 million gross tons, respe 
tively). 

Where will we get the ore? I ask this because right now in 1952 its procure- 
ment is quite a problem; and here we are talking of 50 percent more in 1975. 

You might ask why is it a problem when iron is everywhere; it constitutes 
almost 5 percent of the earth’s crust and 80 percent of all the metals consumed 
in the United States. You could continue the argument by saying that you could 
dig up the dirt in the street right in front of this building or out of your backyards, 
put it in a blast furnace and obtain iron. So where is the problem? All you 
would say would be true. But we would come face to face with a subject with 
which you all are familiar—economics. The dirt out of the street and out of 
your backyard would reduce the blast-furnace output to a trickle; and the cost of 
iron production would be astronomical. 

This brings out the point that the iron we take from the earth’s crust to make 
iron and steel economically must be concentrated by nature. In that form, it is 
known as iron ore. What is iron ore? Chemically pure iron ore is a combination 


of iron and oxygen, usually either Fe.O; as hematite or Fe,O, as magnetite, with 


iron contents of 69.94 percent and 72.36 percent, respectively. In nature these 


compounds are mixed with water and impurities, known as gangue—and, as 
such are known as iron ore. 

Well, just what is the iron content of iron ore we use? It varies. Iron ore 
off the Mesabi Range is considered standard at 51.5 percent in its natural state. 
Anything much above that is considered very high grade, like 56 percent in 
Labrador ore, and 57 percent in Venezuelan ore to 67 percent to 70 percent, 
almost chemically pure, in Liberian ore. In the South, the chief ore is from the 
Birmingham region with an iron content of 34 percent. 

To secure a comprehensive picture of the iron-ore situation and the steel 
industry as a whole, today and particularly 25 years hence, let us first take a 
look at it in retrospect. 

In America, the first successful iron enterprise, now being restored, was 
established at Saugus, Mass., in 1646, just 26 years after the landing of the 
Pilgrims, and was supplied by a bog ore. Subsequently, other furnaces were 
constructed elsewhere as in Pennsylvania, New York, Virginia, New Jersey. 
Being dependent on and restricted by local ore deposits their output was small— 
and continued small until the time of the Civil War. 

Just prior to and during the period of that war, profound changes began to 
appear with the first discovery of iron ore in the Lake Superior region and with 
certain developments which proved to be the seed of the modern steel industry. 
These developments were the disclosure in 1856 by Sir Henry Bessemer of his 
newly invented process of making steel; the development of Mushet in 1857 toe 
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make the Bessemer steel usable by the addition of manganese, after the blow: 
the attempt by Siemens in 1862 to make open-hearth steel with his regenerative 
furnace which he had previously developed for glass melting; and the successful 
efforts of the Martin brothers of France in 1864 to make open-hearth steel from 
a scrap pig-iron mix in a Siemens-type regenerative furnace. 

Since these new methods of producing steel were only in their development 
stage during the Civil War, that war was fought with iron rather than steel In 
1860, the iron produced in the United States was less than 1 million tons, that is, 
919,770 net tons; and more surprising still, steel production amounted to only 
2 percent of the iron production, that is, only 13,259 net tons. In fact, in 1863 
the middle of the Civil War, the steel production was only 9,044 net tons. The 
insignificance of this tonnage can be realized by the statement that this entire 
output of the whole year of 1863 was produced in this country during World 
War II in less than 1 hour. 

After the Civil War, however, the steel industry grew by geometrical propor- 
tions in the ratios of 1, 2, 4, 8, 16, 32, 64, 128, and so on. 

Starting in 1860 with a steel production of 13,259 net tons, the steel industry 

the United States grew by leaps and bounds, as shown by slide No. 1 


Thus, in approximately 90 years, the increase in steel production was almost 
8,000 times, and in 1953, we expect to have an ingot capacity of over 120 million 
net tons per year. 

It is important to note that little of this would have been possible without 
the vast ore bodies discovered in the Lake Superior region and, incidentally, 
the building of the Soo locks. The ore ranges are shown on slide No. 2. Their 
years of discovery were as follows: Marquette in upper Michigan in 1844; 
Menominee in 1873 and Gogebie in 1883, both in upper Michigan and Wisconsin ; 
Vermillion in Minnesota in 1884; and the great Mesabi of Minnesota in 1890 
Note that except for Marquette, all the iron ore bodies were discovered after 
the Civil War and you can see how the discovery of this iron ore fitted into 
the economic growth of the steel industry and the movement of the steel industry 
westward—with the great growth being after the opening of the huge Mesabi 
range. ~All this development is shown on slide No. 3. Note that in 1890, the 
year the Mesabi deposits were discovered, the United States iron ore production 
was 16 million gross tons. See the peak during World War I, the deep sag 
in the depression year of 1932, and the subsequent rise to 116 million gross tons 
in 1951." 

On slide No. 4, observe how much came from the Lake Superior region, amount- 
ing to 55.8 percent in 1890, reaching approximately 85 percent in 1920, and con- 
tinuing near that level to the peak of 86.2 percent in 1942, during World War IT. 
See how this percentage has been slipping in the last 10 years—more about 
this later. As to the other ore bodies, these are scattered over the United 
States in the Adirondacks, Alabama, Utah, California, Texas, and elsewhere ; 
and not one anywhere approaches the magnitude of the great Mesabi Range. 

This brings us up to the present. Now how do we stand as to the future in 
iron ore reserves? According to the report of the President’s Materials Policy 
Commission, these reserves are, as shown on slide No. 5, as follows (figures 
exactly as shown in report) : 


4Note, on slide No. 8, that the tonnage in 1950 is 98 million gross tons, while earlier 
we saw in the President’s Commission’s report 130 million net tons. This slide is United 
States ore production, while the President’s Commission’s report is ore consumption, in- 
cluding foreign ores. Further, one is gross tons and the other is net tons. 
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three are confining their operations to approximately the eastern 35 m 
Mesabi Range where these magnetic taconites are located. Now here is one ver 
important point to note, namely, the taconite particles, being magnetic, can be 
attracted by a magnet; and’ this property affords a practical and efficient means 
of separating the ore from the gangue. 

On the other hand, the vast majority of taconite, located on the other 65 miles 
of the Mesabi Range, as well as those in the other ranges of the Lake Superior 
region are nonmagnetic. This nonmagnetic taconite is a major portion of all 
our taconites in the Lake Superior region, and it is upon these we ultimately 
put much dependence. Unfortunately, no commercial process has yet been 
worked out to treat them and here lies an important problem for the steel indus 
try and our country. 
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Any way you turn you can see what an enormous and costly problem taconite 
development means—whether magnetic or nonmagnetic. 

Now let us look at foreign ores. How do they get into the picture? That gets 
back to the story of making iron out of the dirt from your backyard—economics 
If high-grade foreign ores can be brought into the country to make steel as 
cheaply as, or cheaper than, by taconites, they will be so used. In addition to 
costs, however, there is the sheer question of needing the tonnage to make up the 
deficit in our own ore production. 

Let me quote to you from the report of the President’s Materials Policy Com- 
mission: 

“During the next quarter century, there will be marked shifts in the sources 
from which the steel mills of the United States will draw their supplies of ore. 
Production from high-grade reserves in the Lake Superior region must eventually 
decrease; production from taconite may be able to offset this decline, leaving 
output of the Lake Superior region close to the present level of 90 million tons. 
Expansion in consumption can be achieved only through larger imports. Ship- 
ments from Canada and Venezuela in 9 volume approaching 65 million tons 
could meet the probable requirements and it is likely that such a volume of ship- 
ments can eventually be attained,” 

To enable you to appreciate this statement, let me show you two graphs out- 
lining the foreign ore situation, past, present, and expected in the future. Slide 
No. 6 shows this by tons. You will note how our iron-ore requirements must 
rise to meet the figures for 1975 estimated by the President’s Commission. Slide 
No. 7 shows this picture by percent. You will note how foreign ores go from 
7.7 percent in 1950 to an expected 37 percent in 1975. Incidentally, note the drop 
during World War II—that is what the submarines caused and is something to 
be reckoned with in time of war. 

The chief sources of foreign ore are expected to be Labrador, Liberia, Vene- 
zuela, and Brazil. In this connection, you have heard much of Labrador ore. 
As shown on slide No. 8, this is a newly discovered body of ore in Canada, 
located in Labrador and upper Quebec about the area of the tree line between 
Hudson Bay and the Atlantic Ocean. This project, too, will cost close to $200 
million to build, requiring a railroad 365 miles long, the building of 2 towns in 
the wilderness, a large shipping dock on the St. Lawrence River, and large boats. 

You can see for yourself how necessary the St. Lawrence Waterway becomes, 
and how it is just as much a necessity for Labrador ore as the Soo Locks are 
for the Lake Superior ore. It also becomes apparent how dangerous it would be 
to bring this ore to the Atlantic coast for inland shipment in time of war 

With two world wars depleting our ore supply and with future demands ever 
increasing, the steel industry is keenly conscious of the ore problem facing our 
country andis trying to do something about it. 

What does it all mean? 

1. It means that we must beneficiate our low-grade iron ores. 

2. It means that we must go to foreign sources to supplement our own ore 
supply. 

3. It means a big investment, higher costs, higher priced steel, and the need 
for the St. Lawrence Waterway. 

4. It means the end to the talk of America’s inexhaustible resources. At one 
time we had enough raw materials to take care of our needs and to supply other 
parts of the world: but that is no more. 

(5) It means that we of the United States, comprising G percent of the popula- 
tion of the world with 5 percent of the land, who have been trying to help care 
for the material wants of the other 94 percent possessing 95 percent of the land, 
should take another good look at that policy. This situation becomes particu- 
larly significant when we realize that Europe and Asia together have over half 
of the known iron-ore reserves of the world, whereas North America has only 
12 percent and, incidentally, the Soviets also have .about the same percent as 
North America. 

(6) It means that we now have become, and each year will be increasingly 
more so, like Great Britain and Germany, where our economy depends more 
and more on the raw materials of other parts of the world—and all the implica- 
tions that go therewith. 

As to the other major blast-furnace raw materials, that is, coal and limestone, 
there should be sufficient supply for the future, both for peacetime and for war. 

Now let us look at the open-hearth raw materials, particularly oil and scrap. 
As to oil, most of the open-hearth furnaces in the United States are built 
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for the burning of oil. To change to coal by way of gas producers or other 
neans would be a major operation. It is my opinion, in event of war, as was 
true in World War II, the oil requirements would be so allocated so as to per- 
mit the steel industry to continue operating with its present types of fuel. 

Now let us consider scrap. 

You can remember from the last war, and even after that war, the importance 
if scrap. Bear in mind that scrap used in steel plants roughly can be divided 
is follows: 60 percent home scrap, or the scrap that keeps circulating in the 
plant and never leaves it; 20 percent from steel fabricators’ plants arising from 
the current production of steel; and the other 20 percent is old scrap that comes 
rom discarded machinery, wrecked buildings, etc., which I call “steel of the 
vast.” It is the availability of this “steel of the past” that determines the ex 
cess or shortage of scrap for the steel plants. Mr. Charles M. Parker, of the 
American Iron and Steel Institute, in his book, entitled “Steel in Action,” esti- 
nates that the average time for the bulk of such steel to return to the steel 
plants is about 33 years. Now, when we realize that before many years we will 
he entering that part of the cycle where the “steel of the past” will be coming 
mostly from the 1930 depression period, at which time steel production was far 
elow normal, and when you realize that the steel industry by its expansion is 
ever demanding more scrap, that greater durability has lengthened the life of 
steel, that allow contamination is reducing the amount of the scrap that can go 
nto carbon steel, that a large amount of steel goes into light consumer products 
that cannot be reclaimed, that the increased use of electric furnaces is demanding 
nore scrap, that much of the steel provided for munitions will never be re 


covered as scrap, all of these factors point to the high probability that there 
will be a deficiency of scrap for quite some years hence, at full operations 

Next to consider are the 15 principal nonferrous and ferro-alloying metals 
ised in the steel industry, which, in alphabetical order, are aluminum, boron, 
columbium, chromium, cobalt, copper, lead, manganese, molybdenum, nickel, 
tin, titanium, tungsten, vanadium, and zine. Of these 15 metals only 4 oron, 
molybdenum, titanium, and vanadium can have their full requirements met from 
mines within the borders of the United States. The other 11 must be supple- 


mented, in part or entirely, by foreign sources. Five of these metals—aluminum, 
copper, lead, tungsten, and zine have a substantial part of their requirements 
met by the raw material resources of this country; the next 8—cobalt, colum- 
bium, and manganese—must come almost entirely from abroad; the last 3 
cromium, nickel, and tin must come entirely from foreign sources 

It should be thoroughly appreciated that unless these nonferrous and ferro 
alloying metals are available, we can make few, if any, of our war steels: and 
without them much of our steelmaking capacity would be useless. 

Of all these metals, by far, the most important is manganese ; and I would like 
to devote some discussion to it at this time. 

As previously stated, the first modern steel was Bessemer. Yet, Sir Henrv 
Bessemer was unable to produce a commercial product until Mushet, in 1857, 
introduced manganese into the metal. This also later proved to be the case 
with open-hearth steel. To this day we cannot produce volume steel without it. 
Bluntly speaking—no manganese, no volume steel. I cannot emphasize to you 
too much the importance of this statement. 

In time of war, the procuring of manganese presents an extremely serious 
problem as can be realized from the statements I am about to make: 

(1) Most of the manganese consumed in the United States is used by the steel 
industry. It enters the industry via blast-furnace ore and via ferromanganese 
in the steel-melting operations, 

(2) In the world production of manganese ores, the United States is a very 
small factor—2'\% percent in 1950. In contract, Russia is the largest producer— 
40 percent. 

(3) Ninety percent or more of the ferromanganese produced in the United 
States is from rich foreign ores. 

(4) There is not a known large body of high-grade manganese ore within the 
borders of the United States. 

(5) On the other hand, we have ample manganese in our low-grade ores. 
Unfortunately, after several decades of research and effort by the United States 
Government and others, not a commercial method has yet been developed to 
process most of the low-grade manganese-ore deposits in the United States. Sev- 
eral methods are now in the laboratory and pilot-plant stage. 

If, through these methods now under study, we can develop the necessary 
processes commercially ; and if we are willing to pay the penalty of using low 
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grade ores, varying in manganese content from 114 percent to 12 percent, there 
is potentially enough manganese in the lean ore bodies of this country to supply 
it for over 100 years. But, as yet, we do not have the answer for a com- 
mercial process. In nothing I say do I wish to minimize the very precarious 
position of this country in respect to manganese. 

(6) The manganese situation in this country has become increasingly serious 
because our former main source of rich manganese ore has vanished, viz: Russia, 
as seen on slide No.9 

I now have covered the essential raw materials for the steel industry in 
the United States. 

I also have been asked to discuss the steel industry of the Soviet and com- 
munistic world in comparison to our own country and the free world—particu- 
larly from the raw-material standpoint. 

In this connection, I want to state that information on Russia and their sate 
lites is difficult to obtain, that I do not pose as an expert on the subject, and 
that there probably are people in this audience better informed thereon than I am. 
However, I will present to you the situation as I have found it from three stand- 
points : 

(1) The relative growth of the Soviet steel industry compared to that of the 
United States 

(2) The location of the Soviet’s major steel producing centers. 

(3) How self-contained are both countries as well as the communistic world 
and free world in respect to raw materials essential to the steel industry 
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You will note on slide No. 10 that, prior to World War II, Russia reached its 
peak of production of 20,500,000 tons in the year 1959. Thereafter, particularl) 
with the advent of the war, its production dropped and it was not until 10 years 
later, in 1949, that it recovered its lost position. Since that time, the increase has 
heen steadily upward further supplemented by the steelmaking capacity of its 
satellites, 

More comprehensive comparison probably can be obtained by comparing Rus 
sia’s production as a percentage of that of the United States, as shown on slide 
No. 11. You will note that at the beginning of World War I, that is 1914, the 
production of Russia was 1814 percent of that of the United States. With the 
war and subsequent internal disorders, the output markedly declined. It was 
not until 17 years later, 1931, that it regained the same percentage. Then, 
through the “Commie cuddling” years of the thirties, Russia’s percentage in 
creased at a tremendous rate, averaging over 35 percent with a maximum of 62 
percent in the year 1938. With World War II the percentage again dropped and 
it has never regained that position, being currently 30 percent. One disconcert 
ing fact, however, is to see how rapidly Russia has been gaining on the United 
States since the year 1942. In that year its output was 10 percent of that of the 
United States From there, Russian production has grown consistently and 
rapidly until now, as previously stated, it is about 30 percent of that of the 
United States. 

To broaden the picture let us now compare the output of the communistice world 
with that of the free world. That figure is 22 percent. 


(2) THE LOCATION OF THE SOVIET’S MAJOR STEEL PRODUCING CENTERS 





The major steel producing centers of Russia are shown on slide No. 12. In 
most of these areas shown, there are steel plants and adjoining ore and coal 
bodies, either near at hand or within several hundred miles. However, between 
operations in the Ural Mountains and those in Siberia, there has been and may 
still be some long-haul interchange of ore and coal: however, we understand 
steps have been and are being taken to improve that situation. The distance be 
tween each of these areas is about equal to that from New York to Denver. 
Looking at the map, you will note that 35 percent of their production is in the 
Ukraine area adjoining the Black Sea; 30 percent in the Ural Mountains: 10 
percent in Siberia just near the borderline of Mongolia; and 25 percent in scat- 
tered areas not shown on this map. While Manchuria’s tonnage is not included 
in the percentages herewith given, we have shown that steel production in Man 
churia as representing about 5 percent of that of all Russia. 
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HOW SELF-CONTAINED ARE BOTH COUNTRIES AS WELL AS THE COMMUNISTIC WORLI 
AND FREE WORLD IN RESPEC rO RAW MATERIALS ESSENTIAI ro THI STEEL 
INDUSTRY ? 


Just how self-contained are the United States and Russia as well as the free 
world and the communistic world is shown on slide No. 13, for major raw 
materials essential to the steel industry Note that both sides, in all cases are 
self-contained in coal and limestone. 

Considering the United States and Russia alone, however, we find that the 
United States is not self-contained in 7 of them; that is, iron ore, manganese 
aluminum, nickel, chromium, tin, and cobalt. On the other hand, Russia is self 
contained in 5 of the 8; that is, in everything except molybdenum, tin, and cobalt 
Note that deficiencies in tin and cobalt is common to both 

On the other hand, comparing the free world to the communistic world, the 
free world is self-contained in everything, whereas the communistic world is 
acking in molybdenum, tin, and cobalt. 

However, we should not allow the latter comparison to lull us into a false 
sense of security because there always are possibilities of political changes and 
particularly, when a war is on, there is always a question as to how much the 
faraway raw materials can be brought into use [ am inclined to believe that we 
would be realistic by comparing the resources of the United States with Russia 
alone. And, in this case, you will see that we have a much greater raw material 
problem than Russia 

However, one important difference should be borne in mind, namely, that much 
of the steel industry in Russia is geared to a war machine. Putting it ar 
way, this country attempts to care for both butter and guns, while Russia is 
mostly concerned with guns alone. Do not underestimate the potential of Russia 
The Germans did so in the last war. 

We then come to the question—-what should we do about our defi 
And that brings me to the conclusion of my talk where I propose to present 
you, recommendations, as I stated at the outset of my talk, that should be taken 
seriously and acted upon promptly for the safety of our country. These are the 
recoinmendations : 


RECOMMENDATIONS 


(1) Go the limit to defend the Soo locks. Let me say, that to a novi 
nilitary affairs, this defense when viewed from the deck of an ore vessel en ro 
through the Soo locks, looks hopele sly inadequate 

(2) Build the St. Lawrence Waterway and start its construction immediat 
Let me point out to you that in the Resources for freedom Report to the Presi 
dent, it is estimated that in 1975 we will need 70 million net tons of foreign ore 
and that is more ore than was ever brought through the Soo locks prior to World 
WarlIlI. While some of this ore would be used on the Atlantic coast, and hence 
would not go through the waterway, the tonnage herein quoted does give a picture 
of the magnitude of the expected foreign ore movement. Just as the Soo locks 
opened the bottleneck for the ore movement from the West, the St. Lawrence 
Waterway should open the bottleneck for the ore movement from the East 
Furthermore, when you consider the time required to build this waterway, you 
can see that we will be appreciably along the next 25-year period by the time 
it is completed—and by that time huge quantities of foreign ore movements 
should be underway. The opponents to the seaway assert that the Labrador 
ore, in time of war, could be shipped by rail down to the seacoast plants to 
supplant the loss of the foreign ore. Let us assume that is so; that is not the 
whole picture. Labrador can be made to produce many more tons than these 
eastern plants could take and the large excess of Labrador ore, so produced, 
could go to the inland plants. which had been depending upon it in peacetime 

I would not want to say that those opposing this waterway are unpatriotic 
or do not have the defense and welfare of the country at heart; but I cannot 
help but feel that they do not understand this world picture of iron ore and 
do not realize the absolute necessity of this St. Lawrence waterway in time of 
war. And let me say to you men, that all the Joint Chiefs of Staff, the Secre 
tary of State, Secretary of Commerce, and every President of the United States 
since Harding: Harding, the economy-minded Coolidge, the engineer-trained 
Hoover, Franklin Roosevelt, and Truman—all have advocated this waterway; 
and it behooves you men of the Armed Forces to insist upon the immediate con- 
struction of the St. Lawrence waterway in order to avoid the hazard of a serious 
ore shortage that might occur in a most critical period of an emergency. 
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(3) Encourage the development of magnetic and nonmagnetic taconites and 
the subsequent building of plants to process this ore. We should not tamper 
with fate by waiting for a war to do this job on nonmagnetic taconites—we will 
need this ore. We should protect ourselves with these plants as well as with 
Labrador ore. 

(4) Encourage the stockpiling of a year’s supply of iron ore on the south 
shores of Lake Erie near a railroad head, such as, at Cleveland or Ashtabula. 
This stockpile can feed the plants of Ohio and the East in case of a disaster 
at the Soo. Furthermore, in peacetime, this stockpile could be tapped to over 
come ore shortages at the blast furnaces during an abnormally short shipping 
season or similar circumstance 

The Chicago district could probably best be taken care of by railing directly 
from the Lake Superior ore mines. 

When business drops off, the ore mines should be kept going to build up this 
stockpile. The product also could be stockpiled from the proposed magnetic 
and nonmagnetic taconite plants 

(5) At the upper lake ports encourage the replacing of all wooden trestle 
approaches from the rail lines to the shipping docks as well as all wooden ship 
ping docks. It does not take much imagination, when you see these wooden 
structures, to realize how easily a fire might be started and to picture the 
damage that could result. The match of a saboteur here would create almost 
as much havoe as a bomb at the Soo locks. 

(6) Encourage the modernizing and enlarging of the Escanaba loading facili- 
ties and the expanding of the rail facilities leading thereto. This is the one iron 
ore loading dock on this side of the Soo locks and every possible utilization of it 
should be made. 

(7) Encourage the development of our more desirable and large tonnage lower 
grade manganese ores and the subsequent building of plants to process them 
No word I say can exaggerate the importance of pushing this manganese project 
into immediate action. In the meantime, the present policy of maintaining a 
large stockpile of rich foreign manganese ore should be continued. 

(8S) Encourage the stockpiling of all other nonferrous metals used in the steel 
industry, requiring foreign ores, in part or in total, to insure that, if the foreign 
sources were cut off, we still could prosecute a long war. This program is very 
important. In fact, we should encourage the development of foreign ore bodies. 

A searching review of the present stockpiling and control program may now 
be in order. The incentive for consumers of strategic raw materials to prospect 
for new foreign sources is limited when all or most of the products of their 
pioneering go into a common pool 

(9) The future availability of scrap depends on “the scrap steel of the past.” 
I cannot help but agree with the President’s Resources of Freedom report that 
“The share of scrap in the metallic materials fed to furnaces will therefore 
decline and the share of pig iron will have to rise. This will require a cor- 
responding increase in the supply of iron ore, coke, and limestone. And it will 
necessitate a substantial addition to investment in facilities for mining, prepar- 
ing, and transporting ore, in coke ovens, and in blast furnaces.” 

Exporting of scrap should be prohibited. Serap is just as vital a source of 
iron units as the ore mines. 

(10) If it has not already been done, a group of well-informed steelmen, in 
conjunction with corresponding officers from the Armed Forces, should evaluate 
carefully all of the available information on Russia’s steel position. This 
study should point out both their strength and weaknesses to form the basis for 
future plans of our country. 

In conclusion, let me say that you may perfect better tanks, improved artillery, 
construct atomic-powered submarines, hydrogen bombs, and many ingenious 
devices made possible by modern science, but how much will they avail without 
the backbone of war—steel. First be sure you will have iron ore, scrap, man- 
ganese, and all the nonferrous metals needed to produce your war steels. With- 
out them we are lost. 
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Sie No. 9 


United States imports of manganese ore for consumption, 1987 and 1950 


fo ee 

















” 
f 
¥ 
s 
3 
: 











| | 
nos SO 9@S 50 BSS 1940 1945 1950 965 900 0d ro Ars 
YEAR 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 131 


RUSSIAN PERCENT OF 
U.S. STEEL PRODUCTION 








MAJOR STEEL PRODUCING CENTERS 
OF RUSSIA 


ai = 


rs a 


ail 
J 














STOCKPILING STRATEGIC AND CRITICAL 





MATERIALS 


Siipe No. 18 


Self-containment of raw materials 


self-containe 








United 
Statesof | Russia 4 rd "a 
America | es oT 






















Yi Yes Yi 
Yes ¥ Ye 
Ye Yes Yes 
Ye y Ye 
Ye Ye Yes 
Yes Ye Yes 
Yo | Yes | Yes 
No | Yes No 
No | ae No 

=e No | Yes No 

| 


Senator Martone. Mr. Roemer, of the Sharon-Mallory Co. 
I believe you have Mr. Vandenburg with you ? 
Mr. Roemer. Yes, sir. 


TESTIMONY OF JAMES A. ROEMER AND FRANK H. VANDENBURGH, 
PRESIDENT AND VICE PRESIDENT, MALLORY-SHARON TITA- 
NIUM CORP., NILES, OHIO 


Senator Matone. Will you identify yourself and Mr. Vandenburgh 
for the benefit of the record ? 

Mr. Roemer. James A. Roemer, president of Mallory-Sharon Ti- 
tanium Corp., Niles, Ohio. 

This is Frank H. Vandenburgh, vice president and general manager 
of the same company. 

Senator Manone. You have heard, Mr. Roemer, the testimony of 
General Metzger yesterday and the testimony of Mr. Smith this 
morning, the testimony of Mr. Richards, and others. 

Just proceed in your own way, if you will, please. You know the 
objective of the committee. Give us whatever you feel would be of 
value to us. 

Mr. Roemer. We have a brief summary here that I would like to 
read from, which I think will give our background, and so forth: 

















Part I. A Brier History 











Mallory-Sharon Titanium Corp. was incorporated March 20, 1951, under the 
joint ownership of P. R. Mallory & Co., Ine., and Sharon Steel Corp. The new 
corporation Was organized to manufacture and sell titanium metal and its alloys. 

Sharon Steel Corp. is one of the major steel companies in the United States. 
It has an excellent reputation as a producer of specialty steels in sheet and 
strip form. Mallory-Sharon Titanium Corp. is located at Niles rolling mill 
division, Sharon Steel Corp., Niles, Ohio. This is the sheet-rolling division of 
Sharon Steel. It was obvious at the time of incorporation that sheet titanium 
would be required in large quantities. The Niles rolling mill facilities seemed 
ideal for the production of quality sheets of titanium. This choice, made at a 
time when little was known about production of sheet titanium, has proved to 
be an excellent one. Mallory-Sharon titanium sheets have an excellent reputa- 
tion among the airframe producers. 

P. R. Mallory & Co., Inc., has long been known for its work in the field of 
special metals. This company was a pioneer in American manufacture of tung- 
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sten wire. They have worked with the more rare metals, such as tantalum and 
molybdenum, for many years. Titanium, us an addition to copper alloys, was 
a familiar element. When Dr. R. 8. Dean, in his work at the Bureau of Mines, 
set up the Kroll process in the United States, some of the first ductile titanium 
powder produced was tested by the Mallory Co. 

Early experimentation with this powder and fabrication of test pieces by 
powder metallurgy methods led to the conclusion that the material had excellent 
possibilities as a structural metal. Dr. Dean is still acting in a consulting 
capacity for Mallory-Sharon. 

Negotiations with various Government agencies were started early in 1946 
to develop methods for fabricating titanium. The interest of the Navy Bureau 
of Aeronautics in proposals submitted by the Mallory Co. resulted in a con- 
tract which started in 1947. The work done under this contract led directly 
to the conclusion that the metal should and could be produced on a large scale 
Accordingly, after 4 years of development and research, the Mallory Co., lack 
ing fabricating equipment of the size and type required, joined with Sharon 
Steel in the formation of the Mallory-Sharon Titanium Corp. 

Niles Rolling Mill had early in 1950 rolled sheets from ingots supplied by the 
du Pont Co. The Niles rolling experiments were successful enough to prove 
that their know-how and equipment were ideally suited for production of titan 
ium. It was, then, a natural result of the background of both companies that 
they should pool their efforts and resources and form the present corporation 

3riefly, that gives the background of our company 

The next thing we would like to touch on is our supply of raw material, 
which is the titanium sponge: 


Part II. MALLORY-SHARON TITANIUM’S RAW MATERIAL (SPONGE) SITUATION 
Mallory-Sharon Titanium Corp. has fabricating facilities for melting and 
rolling of titanium. They are entirely dependent on E. I. du Pont for their 
raw material, titanium sponge Their melting and rolling capacity far exceeds 
the supply of sponge available to them. It is our understanding that the dis 
tribution of Du Pont’s sponge production is approximately as follows: 

70 percent to Rem-Cru Titanium, Inc 

10 percent to Mallory-Sharon Titanium Corp. 

10 percent to Republic Steel. 

10 percent to miscellaneous sources (additions to steel, etc.) 

We assume that this distribution was set up by du Point and the Govern 
ment agencies on the basis of historical use of the raw material. Of the com 
panies dependent upon du Pont for sponge, Rem-Cru was first to reach quantity 
production as is indicated by the above distribution pattern. Lacking a better 
reason, this solution was probably fair at the time. It is the considered opinion 
of Mallory-Sharon that the time has come to reconsider this distribution pat 
tern on the basis of the quality of ingots and sheets produced by Mallory-Sharon 
Titanium. Exact reasons for this suggested changed are discussed 
in the sections labeled as follows: “Part ! Melting Program 
Serap Utilization Program.” 

It should be mentioned in concluding this sponge supply discussion that 
repeated attempts to obtain sponge from other producers have met with failure 
Recently, in discussion with representatives of the Metals and Minerals Advisory 
Board, it was specifically requested by Mallory-Sharon Titanium that sample 
quantities of sponge be obtained for us to attempt melting experiments on low 
quality sponge produced at Henderson, Ney. Mr. James Long is at present trying 
to work this out but no action has yet been taken. 

Mallory-Sharon Titanium is also working with Japanese producers of titanium 
sponge in order to develop another reliable source of raw material It is 
believed that ultimately this will be a good source but not for some time to 
come for large quantities. 


So much for our sponge picture. 
On our melting program we would like to give a little background 


also: 


Part III. MALtory-SHARON TITANIUM’s MELTING PROGRAM 


As mentioned in part II, some of the detailed reasons for requesting a reallo 
cation of raw material will be discussed in this section. Some historical back 
ground will serve to better outline Mallory-Sharon’s present position and 
program, 

39888—54—pt. 3——10 
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Obviously, any successful venture into the metal-producing business must be 
based on the following criteria: 

1. A continuing source of quality raw material. 

2. An economical melting method which produced high-quality ingots. 

3. Recirculation of generated scrap. 

hose three criteria are inseparably interrelated, e. g., the melting method 
should be suitable for scrap remelting as well as melting virgin material, both 
without contamination. 

Mallory-Sharon spent much time and money on the development of the induc- 
tion melting method for titanium for the following reasons: 

1. A completely homogeneous molten bath can be obtained. 

2. Pouring from furnace to ingot mold seemed feasible. (This should lead to 
quality ingots. ) 

3. Scrap utilization could be readily accomplished. 

4. Relatively inexpensive power source (A. C.). 

This method was finally abandoned because of a lack of suitable crucible 
materials. Graphite was the best of many tried, but sufficient control over the 
solution of this element in titanium could not be exercised. 

Accordingly, the next method tried was the electric are using a nonconsumable 
electrode of graphite. A production size (10-inch diameter) furnace was built 
and many ingots nade. Though control over carbon contamination was estab- 
lished, the ingot yield, due to layer type melting, was very low. It was not 
uncommon to lose 30 percent of the ingot in scalping prior to forging or rolling. 
his seemed excessive when the cost of the raw material was considered. 


Senator Matone. Right at this point, that means you lose 30 percent 
In scrap ¢ 

Mr. Roemer. Right, in conditioning the ingot so it would be of 
the right quality to go ahead and process further. 

Senator Martone. You lose 30 percent in that process; then do you 
lose anything further in the scrap / 

Mr. Roemer. That is correct. That was just on the conditioning of 
the ingot. | Reacing:| 


Also, alloy production in such a furnace is difficult, though possible, and scrap 
remelting, particularly sheet trim and massive scrap, is almost impossible without 
expensive preparation of the scrap. 

During all of this above-described work, continued experimentation with 
other melting methods was continued. Early in 1951, it became apparent that 
a consumable electrode method, using a d. c. are, was not only feasible but pro- 
duced better ingots more economically, since power losses due to cooling a non 
consumable electrode were eliminated. Small laboratory furnaces were in 
operation, and design criteria were established. When the Bureau of Mines 
announced their method of double melting using a consumable electrode, this 
was tried on titanium and found to be very successful. 

During the past year, Mallory-Sharon has designed and put into operation 
three furnaces for this method of melting. Ingot quality has been excellent 
with very little preparation required for forging and rolling. This melting 
method has been named Method S by Mallory-Sharon. Briefly, Method S in- 
volves compaction of titanium sponge, joining of these compacts into a suffi- 
ciently long electrode by welding and feeding this electrode into a copper cruci- 
ble where an are is struck to an ingot. The resulting ingot is remelted in a 
second and larger crucible to produce the finished ingot. Methods for the 
utilization of all types of scrap have been devised. These methods will be 
outlined in detail in part IV titled “The Scrap Utilization Program of Mallory- 
Sharon.” 

Ingots made by Method S have proved to be homogeneous, sound, and free 
from gas holes, and possess an excellent surface. It is rare to lose as much 
as 5 percent of the ingot weight in ingot conditioning. Alloy production, with 
excellent chemical homogeneity, has proved to be possible. Contamination by 
©, and N; is held to a very low value and carbon content is no more than present 
in the sponge. 

Although Method S has proved to be the most satisfactory of production melt- 
ing so far developed, much can still be done to improve the melting process. 
Mallory-Sharon will continue to develop new methods and processes to improve 
ingot quality and yield and to reduce the cost of melting. 
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Part IV. PROGRAM FOR THE UTILIZATION oF SCRAP 


As mentioned in part III, the recirculation of scrap is a necessary factor in 
the growth of any metal industry. Mallory-Sharon has instigated a thorough 
program for the utilization of both internally and externally generated scrap. 
Since Mallory-Sharon has both induction and are melting equipment available for 
use, they are uniquely suited to recirculate all types of scrap. 

Equipment has been ordered for the cleaning and degreasing of scrap. This 
has proved to be the biggest problem in the utilization of turnings. Such turn- 
ings also must have the iron removed, and this equipment has been ordered. 

Mallory-Sharon has also maintained active contact with outside sources who 
have suitable scrap on hand. Sample lots have been ordered and will be pro- 
cessed to determine if the analysis is as claimed. 

Mallory-Sharon feels certain that all of its internally generated scrap will 
be utilized by the first of the year. Turnings and sheet scrap purchased from 
customers will be included. There are no problems involved in the utilization 
of scrap which cannot be surmounted, and Mallory-Sharon, realizing the im- 
portance of this phase of the titanium program, intends to do a real job of scrap 
utilization. 

[ might add here that for the month of September in our regular 
production we will have utilized about 5 to 6 percent of that produc- 
tion of scrap. 

Senator Martone. Then you are actually reclaiming a certain per- 
centage of the scrap / 

Mr. Roemer. Yes. 

Senator Martone. How do you consider the future of regularly 
reclaiming scrap ‘ 

Mr. Roemer. We figure that there is a very good potential to re- 
claim the major portion of all of the scrap generated in our plant, 
depending on the control and segregation of outside scr: ap, we feel 
that we can also utilize outside scrap. 

Senator Maxone. Is it an expensive method? That is, does it com- 
pare with the reclaiming of steel scrap or is it considerably more in- 
tricate in process and does it involve more cost ? 

Mr. Roemer. It is much different than the reclamation of steel 
scrap. There are many more technical problems to overcome; it has 
to be more highly segregated. You can’t stand the different con- 
taminants to the degree they could be tolerated in ordinary steel 
scrap. 

Senator Martone. But the expense in reclaiming the scrap—what I 

eally meant to ask, or to get information on, is the money saved over 
new sponge material. 

Mr. Roemer. We can’t answer that question at the moment, Sen- 
ator. We take this position, that it is extremely important that scrap 
be recycled and used because by so doing you add to the supply of 
available sponge. 

In other words, if we can regenerate 20 percent of scrap, it is like 
adding 20 percent to the sponge 2 supply. 

Senator Matone. That is the important item at the eng 

Mr. Roemer. And we feel, even if it costs us, let’s say $4, $5, or 
even $6 a pound to reclaim that scrap, the position is that j it would 
be worth that to augment the supply of titanium wrought product at 
a time when the Air Force is in such dire need of it. 

Senator Martone. And when the sponge is in short supply? 

Mr. Roemer. Yes. In that connection, on all of these programs 
we have developed this with our own facilities and have not had any 
Government funds awarded to us on the scrap program. 
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Senator Martone. You are actually putting up your own money ? 


Mr. Roemer. Yes. 
Senator Martone. That is an unusual procedure. 
Mr. Roemer. We might need some help later on. [Reading :] 


Part V. A New ROLiINne MerHop ror TITANTIUM SHEETS 











Realizing from their first experiences with titanium sheets that surface 
would be all important, Niles Rolling Mill developed a special method for the 
rolling of titanium sheets. This is a patented method (U. S. Patent 2,651,099, 
granted September 8, 1953). It involves the sandwiching of titanium between 
sheets of basic steel during the rolling process. The resultant sheet is re- 
markably free from defects, has a good finish, and has very uniform thickness 
tolerance as well as being flat. All of Mallory-Sharon’s sheets are rolled by 
this method. 

Continued effort is being maintained to improve the physical properties of 
both alloyed and unalloyed sheet rolled by Niles Rolling Mill for Mallory-Sharon 
Titanium Corp. 

Present production is predominantly in the unalloyed material. This ma- 
terial is rolled at Niles Rolling Mill and is shipped in the hot rolled, annealed 
and descaled condition. Gages down to 0.016-inch thick have been rolled in quan- 
tities of many tons per month. Uniformity of quality has been excellent. 
Conformity to specifications for 50,000 and 70,000-pounds-per-square-inch-yield 
strength material can be maintained in any gage starting at 0.016-inch thick. 

















We have various alloying programs that we have under develop- 
ment and in order to expedite those, we have recently completed and 
dedicated a new research building. That is devoted exclusively to 
research on titanium and titanium base alloys: [Reading: | 





Part VII. A NEw SALES, ENGINEERING, AND RESEARCH FACILITY DEVOTED 
EXCLUSIVELY TO TITANIUM 


On June 25, 1953, was dedicated a new building to house the sales, engineering, 
and research activities of Mallory-Sharon. It is believed that this is the first 
building of its kind devoted exciusively to titanium. The sales, engineering, 
and research activities are headed by 12 graduate engineers, with additions to 
this group contemplated in the very near future. 

Complete laboratory melting and rolling equipment is presently housed in this 
building. Complete physical testing equipment is also available. A new metal- 
lographic laboratory is included as is office space for the staff. A machine shop 
for the preparation of specimens is operating. A chemistry laboratory devoted 
exclusively to control of the melting and rolling process is installed and cperating 
The building is air-conditioned, furnishing excellent environment for specto 
graphic and X-ray facilities to be installed soon 

The proximity of three important groups (sales, engineering, research) has 
led to very close correlation of activities. This is very important to customers 
and to those requesting information. The production group is within short 
distance of the new building which also minimizes communication problems. 

Needless to say, Mallory-Sharon is proud of the sound approach taken to solve 
the problems faced when beginning a new industry. We feel that our methods 
and equipment are good, and they will be made better. 























Senator Martone. You heard the witnesses, from General Metzger, 
through Mr. Richards of Republic Steel, about the demand providing 
confidences with the established in the producers and designers that 
the material would be available when needed. 

Do you agree with those witnesses ? 

Mr. Roemer. We concur wholeheartedly with the position that Gen- 
eral Metzger has taken, and we concur wholeheartedly with the posi- 
tion that has been taken by Mr. Richards of Republic Steel. 

We feel exactly as he does. We have the melting capacity available ; 
we have rolling facilities; we feel that our background and know-how 
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is the melting, rolling, and fabricating of metals. We believe there are 
people much better qualified than we to produce titanium sponge. 

Senator Marone. You do believe also, I think, that the market will 
demand whatever is available of the proper material in titanium up to 
150,000 or 100,000 tons a year to which General Metzger and Mr. Rich- 
ards have alluded. 

Mr. Roemer. We feel that way, and I think Mr. Richards mentioned 
the remark about some of the aircraft people in that regard. 

[ think at Wright Field, in an open meeting, one of the aircraft 
engineers stated that they could afford to pay 330 a pound to save a 
pound, even in commercial aircraft, but they wouldn’t pay it in all 
probability. They wouldn't pay, let’s say, $20 a pound, but they might 
pay S10 a pound, so there is a definite interest on the part of the air 
craft people for the use of titanium in commercial aircraft. 

Senator Manone. It would be an almost unlimited use if the com 
mercial aircraft and commercial moving equipment went into the 
business of using titanium ? 

Mr. Roemer. We feel that way. 

Senator Martone. Do you have any knowledge as to the strategic 
materials and minerals that titanium may be a substitute for in whole 
or 1n part? 

Mr. Roemer. | don’t have any specific knowledge of that, with the 
exception ot the phase that Mr. Ri hards LOU hed on whe re we know 
that titanium has been used to replace columbium in high grade 
stainless stee] alloy S, 

Senator Martone. In the product ion of alloy s, then, t 
fields that titanium takes the place of other scarce materials ? 

Mr. Roemer. That is correct. 

Senator Matonr. You are not just familiar with them ? 

Mr. Ror MER. | am not familiar with the details, ot q ialified to 
answer that. 

Senator Martone. Is there anyone in your organization qualified to 


here are certaln 


prepare a statement on that! 

Mr. Roemer. We could check that with the people at Sharon Steel 
Corp. 

Senator Matone. Will you do that, providing they have the neces 
sary information, and prepare a paper or a brief and send it to the 
‘-hairman of the Senate committee ? 

Mr. Roemer. Yes: I will do that. 
(The information referred to follows:) 


{ 


MALLORY-SHARON TITANIUM CORP., 
Niles, Ohio, November 4, 1953 
Mr. JEROME 8S. ADLERMAN, 
Counsel, Minerals, Materials, and Fuels Economic Subcommittee, 
United States Senate, Washington, D. C. 

DEAR Mr. ADLERMAN: Titanium is being substituted for columbium as a sta- 
bilizing element in the manufacture of various types of stainless steel. Further, 
in stainless steel containing 8 percent nickel experimental heats are being made 
with 6 percent manganese and 4 percent nickel, the manganese substituting for 
one-half of the nickel. 

The above pertains to operations at Sharon Steel Corp., Sharon, Pa. If it is 
necessary to have more detailed information we will try to get it for you, if 
possible. 

Yours very truly, 


JAMES A. Roemer, President. 
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Senator Maroner. Do you have any 
vou would like to submit for the record ? 

Mr. Roemer. I have no further statement. 

Perhaps Mr. Vandenburg might have some things he would like to 
say, because he has a much better knowledge of the technical and sales 
details than I do, and he may have something he would like to say. 


further statement or anything 








FUTURE UNLIMITED 





Senator Maronr. Mr. Vandenburg? 

Mr. Vanpensuron. Yes. On the whole titanium picture we feel 
that the future is practically unlimited, and just 2 or 3 years ago I saw 
a survey that was made by a company interested in getting into the 
picture. 

They had plotted the possible uses of titanium against costs, and it is 
entirely possible if we get this metal down to, let’s say, $8 or $4 a 
pound, that the industry would be as large as the stainless steel 
industry is today. 

I would almost agree with the statement you made some time ago 
that it would practically revolutionize the entire transportation in 
dustry, from the standpoint of speed and fuel and road development, 
everything. It could really have a big impact upon that industry. 

Senator Maronr. You mean if it gets down to say $3 a pound, on 
sponge you are speaking about? 

Mr. VanpenspurGu. The raw product, the sheet, rod, and bar. 

Senator Martone. The testimony yesterday was not too favorable to 
an immediate reduction of a great amount of the cost. 

What do you believe, with the information you have, as to the roll- 
ing an fabricating of the metal? We have had some considerable 
detailed testimony that the original raw material might come well 
below $5 a pound. 

What do you think about the possibility of taking it from there and 
having a reduction in the cost which will make it available to thé 
market ? 

Mr. Vanpenpurcnu. Well, it is my feeling that to get the price down 
there are two main factors: The cost of the sponge and our ability 
to recycle scrap. 

If the price of sponge were able to be cut in half 
Senator Marone. $2.50. It was testified yesterday that might be 
done. 

Mr. Vanpensurcu. If we can have that sponge of good quality and 
recycle our scrap, I feel that we can very readily approach a $5 a 
pound figure for rod and bar. 

Senator Martone. That would really be revolutionary. 

Mr. Vanvensuren. I think so. 

Senator Matone. You are in the business, and you feel that an ad- 
ditional $2.50 in quantity, that you could do it for that figure? 

Mr. Vanpensuren. That is right; larger melting facilities and 
special-handling equipment, and things like that will come as you 
develop. 

Senator Matone. Then this harks back to the original statement the 
chairman made. He was in the engineering business for 30 years, but 
not in the steel business, so when you get outside of your own business 
you can talk freely. 
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From the conversation I had yesterday, from various sources of re¢ 

lable people who have the know-how, and with titanium at $15 a 
pound—it was $45 or $44 a pound during World War I], as you 
probably know, and had a very limited use—but we are now at the 
point in the use of titanium where there is reluctance on the part of 
designers of military equipment to come to Congress and ask for the 
money. 

In order to get the full impact in the mills, if they did demand it 


and did let the contracts and vot the material, it was the haar of 


the chairman—not being responsible for an opinion on steel, but only 
correlating information—that where the logs were jammed no one 
would order enough to get into production so that it could be cheap 
ened through volume production. 

Is that what you mean ? 

Mr. VanpenpurcnH. I believe that 100 percent. 

Senator Matone. In other words, we thought this committee might 
furnish the medium and in some way encouraging production. If the 
5 men on the subcommittee and the 13 members on the full committee 
became convinced that they might have some influence on the Senate 
floor in encouraging the changeover from a minimum of material 
being manufactured, and an additional capacity in every one of our 
steel mills, to use more of it, with all the designers hungry for it, then 
immediately your costs are cut, so that you get three times the amount 
of the material for what it is costing now. 

That testimony is very interesting to me, coming from an expert in 
the steel business. 
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Mr. VanpensurGcH. Titanium will never, as I see it, be a cheap metal. 
It is difficult to handle. The extraction as we know it is complicated, 
but we are right at the beginning of this industry. 

We know a great deal more now than we did a year ago, and I think 
our predictions for the future can be quite accurate now with regard 
to decreased manufacturing costs and volume production. 

Senator Martone. Further than that, where there is no prospect 
of using it in war material outside of planes at the present time, sup 
pose you had the material available to make tanks where the speed 
of the tank and the soundness of it would be 30 percent lighter and 
be just as impervious to injury of the people inside the tank, then 
wouldnt’ they make the tank out of titanium, to a large extent / 

Mr. VanvensureH. I am sure if you would check with Ordnance, 
they would give some rather detailed planning along that line, par 
ticularly with the thinking of a great deal of that type of material 
having to be airborne. 

It is just as important to have lightweight tanks as to build an extra 
airplane. 

Senator Martone. You have your guns, your artillery. I am trying 
now to think ahead, because this is so new. When it is available, 
wouldn’t farm machinery and road equipment, trucks, and all that 
sort of thing contain a large amount of lighter, stronger material ? 

Mr. VanvensureH. As far as trucks, I would agree withthat. Asto 
farm equipment, I wouldn’t think so, because there will always be a 
great spread between basic steel and titanium. 
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Senator Matonr. And even your equipment like a binder, or some 
other machinery that you run by fuel, it could be much lighter and 
use less fuel. Do you think there might be a place for that? 

Mr. Vanpensurau. I can’t see that it would get that far. 

Senator Matone. But anything of the nature that you have men- 
tioned, how many thousands of tons a year would that run into? 

Mr. Vanpensurcu. I made the comparison with the stainless steel 
industry. I believe last year they did about 880,000 tons. 

Senator Martone. And you think titanium might eventually dis- 
place a very large amount of stainless steel ? 

Mr. Vanpenpuren. I doubt whether it would displace it. I think it 
vill supplement it. 

Senator MALONE. I used the wrong word, because when we talk 
about a new invention, displacing something, we often find that you 
use more of the same material, that you double up on the use of the 
new material. 

That is a better way of phrasing it. So, if I gather the purport of 
your testimony, you think that the 100,000 tons per year, or the 150,000 
tons per year, may be a ve ry moderate, conservative estimate ? 

Mr. VaANpDENBURGH. I do. 

Senator Martone. Isn’t the field wide open then for people who want 
to go in and take contracts for this material under conditions that have 
been laid down, have been explained here, and the contracts which 
have already been let? The producer is safeguarded from loss as they 
iwnprove the processes, 

What do you think ought to be done, if you were running this thing 
in Washington? Iam trying to get some information for the people 
who are running it. There are 9 Senator who will have considerable 
to do with it, but there are 435 Congressmen too, but none of us have 
any real information. I can say that authoritatively. We are 
groping for it 

That is why we are sitting here at the center of one of the manu- 
facturing companies of this wonderful metal. Wouldn’t you say it 
could be called-a “wonder metal” 

Mr. Vanpenpurau. Very ce properties that everyone has been 
waiting for. 

Senator Martone. Then what we seem to be waiting for now, is 
waiting for two producers to solve the question. We have waited 

years. 

What would you do if you were sitting in Washington and could 
do cceeidiae haoee | ? Would you call i in what you consider capa- 
ble — inies who have established reputations in certain fields and 
try to interest them in producing the titanium ¢ 

Mr. Fimaat rou. From the standpoint of the country, I believe 
that is what we should do. As has been brought out, we must recog- 
nize the possibility of anew method, but I firmly believe that by getting 
the quality of sponge to a good consistency, which I believe will come 
as time goes on and more tons of it are produced, even though the 
plants may be obsolete in 5 or 10 years—but my own opinion is that 
by ge tting the volume up, giving us an opportunity to rework ser: ap 
on a bigger scale, we may “be making enough dollar savings in the 
price of the product we can sell to the aircraft company, to perhaps 
temper the loss that may come about by obsolescence. 
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That is one thing I feel very strongly that ther are probab! 


several good chemical companies in this country who, with the proper 
contract, would want to get into this picture. 














MORE COOPERATION NEEDED 





I also would like to state that I feel quite strongly and J know 
Mr. Roemer and our board of directors feel this way—that anything 


] + 
LO 


that we can do to he p vet this titanium ind IStry roing is going 
benefit us in the lon o run. L would like to see a lot more cooperation 


all the way down the lin L feel that at the present time some of the 
manufacturers can doa said job, a job better than the next one 

Maybe we can de 7 eae be ‘tter than the other person. Let’s make 
sure that we are all j » right nic he and if our method of remelting 
scrap is eood, | think we Wo id be w illine to share that w ith the others 
who have the same type facility. I think we are looki gy at, let’s say, 


joe kying for pos tio mnow, W hich is wrong. 

This i Is going to be us L by the I il tary Sa percent probably fol 
the next 10 years. With the terrific expansion that I think is bou 
to come, I believe that in many cases we are foolish in try ing to jockey 
for position now; W hereas, if somehoy we co ild | oo] efforts to arrive 
there sooner it 1s voing to be ab g business and there is plenty for 
all, you might say—that I believe is a fair statement of our position, 
and I think we would all benefit. 

Mr. Roemer. If | may, Senator, I would hi ke to reiterate what Mr. 
Vandenburg has said, and to say that is company policy. That 
is exactly the way we feel. While there has been some things tl 
Republic had he Iped i in rolling which we cor ik in’ troll, and REM-CRI 


has helped us on certain things, we feel that there could be a much 
closer working relationship on various technical problems or vat 
specific ations, whether those specifications are on raw products o1 


what is the realistic specification for sponge that everybody can pit 
in and do the best job they can. 

We have been willing to be of heLp or service wherever we ¢al 
We have been perfectly willing to take a lot of sponge from any pla 
we can get it to evaluate. We have furnished sample lots of material 
that we have rolled, and so forth, to people so they can evaluate then 
L think that along the line there for a while we were almost giving 
away more raw titanium products than we were selling at one stage 
of the game. 

One thing I would like to say, and that is that all the financial 
assistance up to date has been civen to the sponge producers. I feel 
that mayb ve one of these day s some of the smelters and fabricators of 
titanium, if this program is really pushed and should they need some 
extra special equipment for the handling and the process of titanium 
that could be obsolete just as quickly and easily as the sponge process, 
that it may be some of these producers one of these days might need 
some financial assistance and help on somewhat the same basis as has 
been given to the sponge producers, because it is just as important and 
necessary that we have the right melting techniques and all of the 
other equipment as it is to have good sponge-producing facilities. 

Senator Maronr. I think what you say makes considerable sense. 
It is the responsibility of the Government needing this material, as 


they do, to encourage it. 
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Well, wouldn’t you say then from your testimony the availability 
of the sponge or the lack of the sponge is the bottleneck ¢ 

Mr. Roemer. Correct. 

Senator Matone. Wouldn’t you say then that any effort that can be 
made now to increase the volume of sponge would be justified ? 

Mr. Roemer. We feel that way. 

Senator Martone. And the field is wide open? 

Mr. Roemer. Yes. 

Mr. Vanpenpureu. Lagree with that. I would like to add that it is 
just as important that anything that can be done to start really re- 
using serap, which is a quick source of additional titanium, should be 
done. 

Senator Martone. The testimony has shown that. 

Mr. Rormer. In other words, a few million dollars spent in that 
direction might go much further and quicker. 

Senator Matonr. The Crane Co., of Chicago, has taken a contract 
for 15 tons, I believe, per day, or whatever it is. They looked around 
for quite awhile, and IT understand they have tentatively agreed to 
settle in Tennessee. What was their particular need in this field? 
Wasn't it power they were looking for in addition to a proper site? 

Mr. Roemer. I believe that is right. 

Senator Maron. If that is true, power is a sort of bottleneck in the 
manufacture of titanium, the same as it might be in any other material 
that takes a large amount of an per pound kilowatt-hours. 

So one of the bottlenecks, at least, in the manufacture of sponge is 
the availability of power at a opevnies price. 

But the bottleneck right now in industry, as far as titanium is con- 
cerned, is not in the rolling, not in the feasibility of the manufacture, 
but it isin the availability of the sponge. Is that the way I understand 
both of you testify ? 

Mr. Vanpensuroau. Yes. 

Mr. Roemer. Yes. 

Senator Matonr. Does that complete your statement ? 

Mr. Roemer. I have no further statement. 

Mr. Vanpensurcnu. Nothing further. 

Senator Martone. If you think of anything that you think would 
help the committee, we would appreciate it if you would mail it to the 

chairman and send it to the Senate Office Building. It can be made 
part of your statement. 

We thi ink you very much for your appearance. 

Mr. Roemer. We appreciate being here and hope that we have con- 
tributed to the hearing. 

Senator Martone. I want to call one more witness. 

Fred Lohse is here representing the Kaiser Co., and he has a very 
short statement to make. 


TESTIMONY OF FRED LOHSE, ASSISTANT TO THE VICE PRESIDENT 
AND DIRECTOR OF RESEARCH AND DEVELOPMENT, KAISER 
ALUMINUM & CHEMICAL CORP. OF OAKLAND, CALIF. 


Mr. Louse. I am Fred Lohse, assistant to the vice president and 
director of research and development, Kaiser Aluminum & Chemical 


Corp., Oakland, Calif. 
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By way of introduction, Senator, in the interest of conducting our 
business soundly, we became interested in the possible inroads that 
titanium might make to the aluminum industry, in 1950, 

At that time, as all of you know, the publicity and the promise of 
rapid progress in the development of the Kroll process attracts cl a lot 
of attention. During the study that we conducted, we ran across a 
slant in the field of the production of the sponge that we decided to 
follow, so in the interim we have spent 2 years doing research and have 
developed, we think, a potential process for making titanium metal. 

Senator MALONE. Sponge ? 

Mr. Louse. Not sponge as such, but titanium metal at the sponge 
stare. 

This spring we had a National Academy of Sciences committee 
headed by Jim Long, of Washington, D. C., and composed of Jim 
ind K. K. Kelly, of the Bureau of Mines, and W. K. Davis of Cal 
Research & Development Corp., make a study of our process. 

They have submitted a report to what was then the Defense Ma 
terials Procurement Agency which was headed at that time by Howard 
Mann. 

That report is in the hands of that agency, or its successor. 

During the last year, also concurrently with out research effort, we 
have been carrying on a considerable cooperative effort between our 
Metallurgi al Research Laboratories | ‘Trentwood, Wash., and 
Wright Kiel in the area that is generally supervised by General 
Metzger. We think General Metzger has served far beyond the call 
of duty mn trying to get people into the production of sponge. 

He knew of our research effort and has been very anxious that we 
do something further. I believe that we are no different than any 
other company who is spending its own money on research on new 
titanium processes. We feel that we are eroping in the woods. 





We haven't known at any time the real direction in which titanium 
production and fabricating was going, SO We have stated ow posi 
tion as it stands today, in a letter to General Metzger. It is sub 


tantially that we think that whereas it has been agreed that we 
have the fundamental elements of the process, we should get some 
xind of encouragement, financial or at least as to the direction in 
which the industry 1s moving, before we go to the next stage, which 
will be a much larger undertaking. 

Senator MaAtonr. Could you make a CcOpy of this letter a part of 
the record of your testimony here / 

Mr. Lonsre. We will send you a copy of the letter to General 
Metzger. 

(The information referred to follows:) 

KAISER ALUMINUM & CTreEMICAL Corp., 
Washington 6, D. C., November 10, 1953 
Mr. JEROME 8S. ADLERMAN, 
Senate Office Building, Washington 25, D.C 

DEAR MR. ADLERMAN: I have just been informed by our Mr. Fred Lohse, who 
is in the east on business matters, that his Oakland office has forwarded to 
him your letter of November 3, 1953, requesting copies of our correspondence 
on the subject of titanium production which Mr. Lohse mentioned in the recent 
hearings at Henderson, Nev. 

Mr. Lohse has asked me to forward this correspondence to you and I am 
therefore enclosing copies of our letters from October 30, 1952, through October 
14, 1953, which cover the subject. 
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If you desire any further information, Mr. Lohse will be in Washington on 


November 17 and 18 and will be available to give you any further data you 
require 
Very truly yours 


KAISER ALUMINUM & CHEMICAL CorP 
By Warp C. HUMPHREYS, 
Manager, Washington Office, 





KAISER ALUMINUM & CHEMICAL CORP,, 
Oakland 12, Calif., October 14, 1953. 
GENERAL SERVICES ADMINISTRATION, 
Vaterials Division, Washington 25, D. C 


GENTLEMEN; It is our understanding that your division has taken over from 
the Defense Materials Procurement Agency, Minor and Light Metals Dranch, 
all matters pertaining to titanium which had previously been handled by that 
agency. We have discussed briefly with your division our previous correspond- 
ence and proposals submitted to Defense Materials Procurement Agency and it 
is our understanding that you now wish to further review this subject and 
possibly reopen negotiations. 

kor your information in confirming previous conversations, the following is 
very briefly the background of the subject. By our letter of March 4, 1953, we 
ndvised the Defense Materials Procurement Agency of certain research work 
which we have performed on a new process for the production of ductile titanium 
metal and of our willingness to cooperate with them should they desire to further 
develop the process. 

Our letter of May 6, also to Defense Materials Procurement Agency, set 
forth in considerably more detail information concerning our process and pro- 
posed a pilot plant program of an estimated 18 months’ duration with estimated 
cost of $667,000. At the instruction of that agency a 3-man team of scientists, 
under the sponsorship of the National Academy of Science, visited our labora 
tory for the purpose of evaluating the results of our research work and to report 
to them their recommendations regarding further exploitation of the process. 
By letter of July 16 from Defense Materials Procurement Agency they stated, 
“Careful consideration of your case has indicated that your process has not 
developed to a stage that would warrant Government support at this time.’ 

It is our understanding from discussion with the scientific team at the time 
their investigation was made that it was their belief before a pilot program was 
inaugurated that certain additional and larger scale laboratory work should be 
performed. We take no exception to this opinion and point out that the type of 
laboratory work Which we believe was referred to by the scientific team is in 
cluded as a part of our proposed pilot program but in the essence of time has 
been meshed with the pilot equipment design and construction. Should it appear 
desirable to completely separate the larger scale laboratory work and the pilot 
work such can readily be done at some additional cost in money and time. We 
estimate that the additional laboratory scale work might be performed in a 
period of 16 months and at an estimated cost of approximately $220,000 

You inquired further into the corporation’s reason for postponing further work 
on this project in the absence of Government participation. As stated in our 
previous correspondence, the decision to defer all further work, lacking Gov- 
ernment participation, is entirely unrelated to the merit of the process. You 
have inquired for greater detail concerning the laboratory work which we have 
to date performed, and at your request our Dr. Byrns has today attended a 
meeting of your advisory board and has supplied them with pertinent informa- 
tion, which information is in greater detail than that contained in our letter 
of May 6. You asked that we elaborate further on the probable cost of metal 
produced by our process. At the present stage of development we consider it 
unwise to speculate on probable production costs other than to cite that our 
process has certain features which inherently will result in a metal production 
cost lower by a considerable margin than that which might be expected from 
other processes known to us. 

You have suggested that we have a sample of our laboratory production 
analyzed by the laboratory at the Bureau of Mines, Boulder, Colo., and accord 
ingly we are so doing. 
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We trust that the above information will justify your further consideration 
proposal of May 6. 
Very truly yours, 


.. E. KNieut, Vice President. 





KAISER ALUMINUM & CHEMICAL CORP., 
Oakland 12, Calif., October 80, 1952. 
Brig. Gen. K. D, MErzGrr, 
USAF, Headquarters, Air Materiel Command, 
Wright-Patterson Air Base, Ohio. 

Deak GENERAL METZGER: As We discussed with you recently, we have for some 
time been engaged in a research project aimed at the development of a continuous 
method for the reduction of titanium metal. On October 27 we discussed this 
subject with Mr. Roy Watkins of your staff and he has urged that we present the 
following for your consideration. 

As outlined below, we have made substantial progress in the development of a 
new and improved process for the reduction of titanium metal. For various 
reasous, however, it may become necessary for us to shelve this project for an 
indefinite period. Mr. Watkins, however, has emphasized so forcibly the strategic 
importance of improved methods for the reduction of titanium that, if it is the 
judgment of the Defense Establishment that the process which we have t far 
developed is sufficiently important to warrant early development and if funds are 
available for that work, we would feel remiss in our duty if we did not make ava 
able our present facilities and the necessary technical manpower, 

Our work can best be summarized as follows: Based upon intensive experience 
With the carbothermic reduction of magnesium it was first expected that a tech 
nically sound and economically attractive process might be developed through 
improvement of the Kroll process using magnesium reduction of titanium tetra 
chloride. However, our preliminary program soon convinced us that it would be 
extremely difficult, if not impossible, to make satisfactory improvements in 
process. The critical stage appears to be the separation of excess magnesium 
metal and magnesium cbloride from the crude titanium; we have concluded that 
this step will for some years require batchwise, high-temperature, low-vacuuu 
distillation with long cycle time and exceptionally high power consumption. 

Our program was then reoriented with the objective of developing a new process, 
based on the reduction of titanium tetrachloride, which 

(a) Would not involve the high-temperature, high-vacuum distillation step 
but would operate at substantially atmospheric pressure; 

(6) Could be operated on a continuous basis; 

(c) Could be operated without exposure of the metal to oxygen or moisture 
imtil the metal was in condition for melting; 

(d@) Would require significantly less eiectric power ; 

e) Would eventually iead to lower production costs than the Kroll 
process. 

On a laboratory basis this has been achieved, and the essential steps of a 
new reduction process have been experimentally established. The metal ob- 
tained is in a form which should be more satisfactory for melting than that 
from the Kroll process. In addition, it is believed that most, if not all, of the 
necessary alloying constituents can be incorporated as part of the reduction 
process, thus leading to improved alloy uniformity and lower power consump- 
tion. Although, as with every new process, continued laboratory work leads 
to better development of the full potential of the process, the next step which 
must be taken is an expanded program including pilot plant construction and 
operation to prove up the process on a practical scale. 

Our current thoughts are that this program would involve two stages, of 
Which the first stage would stress— 

(a) A preliminary program, semicontinuous in nature, with the objective 
of determining with certainty that there are no major difficulties which 
have not shown up in small-scale work and to obtain adequate design data 
for a larger, continuous pilot plant. 

(b) An evaluation of the proper operating conditions, such as retention 
time and temperature, as applied to larger scale operation. 

(c) An evaluation of the proper materials of construction for economical 
large-scale application. 
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sased upon normal industry practice, preliminary estimates indicate that 
this phase would cost approximately $200,000 based on a period of 1 year for 
construction and operation. 

The second phase would be construction and operation of a pilot plant de 
signed for essentially continuous operation. The purpose of this phase would 
be primarily to obtain the necessary design data for a commercial-scale plant. 
A period of approximately 1 year would be required. Costs are difficult to 
evaluate until the first phase has been partially completed but are currently 
believed to be in the range of $350,000 to $400,000. 


Total cost for the program is thus estimated to be in the order of $600,000 
With an elapsed time of approximately 2 years. In the essence of time, how 
ever, the program could, at additional cost, be materially shortened. It should 
further be pointed out that full-scale plant design would be begun some time 
in advance of the completion of the program in order to minimize the elapse 
of time between completion of the work and commercial production of metal 

We trust that the above offers you a reasonably clear picture of the present 
status of our titanium project, and should you wish further information or 
should you wish to consult with members of our organization, we shall be 
happy to serve you. 

Very truly yours, 
Katsek ALUMINUM & CHEMICAL Corp., 
D. A. RHOADES, 
Vice President and General Manager. 

Senator Martone. You have not said very much about your process. 
Is it a batch or continuous method, or how does it line up in that con- 
nection ¢ 

Mr. Louse. It is essentially a continuous process. It doesn’t have 
the inherent batch characteristics of the Kroll process. It probably 
is more continuous than an electrolytic process. The point being 
that you deposit the metal and you take some handling to consoli- 
date it. 

Senator Martone. You feel you are at the point now where if you 
had a contract along the lines of Titanium Corp. or Du Pont, 
where obsolete equipment is somewhat compensated for, and the loan 
repaid in metal, or in general along the same line, that you would be 
ready to talk business ¢ 

Mr. Louse. No. We are at the stage where a pilot operation is 
necessary. 

I might add that sitting here yesterday and today listening to the 
progress that has been made on the Kroll process to date, and con 
sidering that the first work was done by the Bureau about 11 years 
ago, it seems rather obvious that if there are other companies who 
have gone through a laboratory stage and are now ready for pilot 
operations, the next stage being semicommercial production, that 
that phase of it should be considered very seriously by all concerned, 
because it is seldom a short phase to go through. 

The Kroll process, which appears to be simple, has been essentially 
a pilot operation for 10 years. 

Senator Matonr. Then would you give the committee some idea 
of the status of your negotiations? In ‘other words, if General Metz- 
ger referred you to the organization, or a Washington committee, 
what have you had from them? What is the status of the nego- 
tiations? 

Mr. Louse. The then DMPA advised us on the basis of the report 
to them by the National Academy of Sciences Committee that more 
experimental work should be done. 

Senator Maron®. Prior to the pilot plant? 
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Mr. Louse. Intermediate between laboratory and pilot plant, in 
which they are in no position to finance directly. 

Senator Matone. Do you have any further st: itement 4 

Mr. Louse. No, sir, I think not. 

Senator Matong. I think that is very good, Mr. Lohse, and we ap 
preciate your appearance here. 

My. Louse. ‘Thank you, sir. 

Senator Mavong. As | mentioned before, it is getting late. We have 
the Bureau of Mines here, and I would like to have Mr. Mastin and 
Mr. Lloyd come forward for just one question. 


FURTHER TESTIMONY OF REX R. LLOYD AND M. G. MASTIN, 
BUREAU OF MINES, BOULDER CITY, COLO. 


Senator Martone. You have heard the discussion this morning 
about the possible uses of titanium metal in lieu of other metals, 
strategic metals. 

You have heard columbium mentioned, cobalt and other metals. Do 
you have any personal knowledge of the new metal, tLitanlum, replac 
ing in part or in whole in case of emergency, or if it was necessary, 
these other metals ? 

Mr. Liuoyp. Well, I might say that when the Bureau of Mines first 
started work on titanium it was, of course, with that idea, that they 
might use titanium to replace certain scarce and strategic metals. J 
wouldn’t say that 1 personally have any firsthand knowledge of re 
placements that are being made, except those that have been men 
tioned this morning. 

Senator MaLtonre. Name the metals that you think it could in an 
emergency replace in part or in whole. 

Mr. Luoyp. Well, of course, if it replaces stainless steel in certain 
applications, that would replace nickel, chromium and certain alloy- 
ing constituents like molybdenum, which goes into stainless steel, and 
also the columbium that has already been mentioned. 

I don’t know offhand that I could mention any others. Mr. War 
man might have some idea. 

Senator Martone. Mr. Wartman? 

Mr. Warrman. I have nothing to add to what Mr. Lloyd has said 

Senator Matonre. What about cobalt ¢ 

Mr. Luoyp. Of course, one of the worries on cobalt alloys for high 
temperature uses is the great scarcity of cobalt. 

But I am under the impression that in general titanium is not 
utilized at the high-temperature range at which the high cobalt alloys 
are used, or at least only to a more limited extent. 

Senator Martone. The re placement would be limited ? 

Mr. Luoyp. It is being used in high-temperature applications, 
mostly in intermediate temperature range, and not so much high 
temperature where cobalt alloys are used. 

Senator Matonr. Would you be in a position of getting more accu 

‘ate information or should we get that from the Bureau in Was 
ington ? 

Mr. Luoyp. Normally the work on alloys is being carried out at 
the College Park station, and I think you could get more accurate 
information from Washington, or from that station. 
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Senator Maronr. While you are here, you are familiar, of course, 
and have testified about the Du Pont contract. 

Do you know anything about the process that the Crane Co, intends 
to use ¢ 

Mr. Luoyp. Crane Co., of course, has made quite a detailed study 
of the Bureau of Mines’ operations and we have had some discussions 
with them. 

We know they intend to utilize the Kroll process. Just what modi 
fications, if any, they have in their plans haven’t been disclosed to us. 

Senator Maronr. You have no opinion as far as the process is 
concerned ? 






Mr. Lioyp. We have no opinion, except we know it is the Kroll 
process, with perhaps some modification. 

Senator Matonr. That is all, unless you have something further to 
offer. 

Mr. Luoyp. No. 

Senator Matonr. We will now adjourn for lunch until 2: 30. 
(Whereupon a recess was taken until 2:30 p. m. of the same day.) 






















AFTER RECESS 





Senator Martone. The committee will be in order 
Is Mr. Arthur Newell of the Stauffer Chemical Co. here? 
Mr. Newewu. Yes, sir. 









TESTIMONY OF ARTHUR NEWELL, WORKS MANAGER, STAUFFER 
CHEMICAL CO., HENDERSON, NEV. 


Senator Martone. Mr. Newell, 
record ? 

Mr. Newetu. My name is Arthur Newell, I am works manager for 
the Stauffer Chemical Co. of Nevada, at Henderson. 

Senator Martone. Mr. Newell, you have listened to the evidence 
presented before the committee, starting with General Metzger yester- 
day, and to the statement of the objectives of the committee which are 
to determine the availability of the strategic and critical minerals, 
materials, and fuels to the United States in wartime. 

“Strategic and critical” are only relative terms. If we need them a 
little worse they call it “strategic,” and if we don’t need it quite so 
much, or if you don’t produce what you need, they call it “critical.” 

There are 77 of these critical and strategic materials. They vary in 
number from time to time, as of course you know. We are here par- 
ticularly on the production of titanium, its present production, the 
future production, and the need for the metal. We are interested in 
the possible expansion of the industry in this area, and what the bottle- 
necks are and what can be done to alleviate that condition. 

Your company produces certain materials that are used in the 
a inufacture of titanium. Power seems to be one of the road blocks. 

I don’t know yet just how serious that is. Naturally, the larger their 
production, the larger your production, and the more power you need, 
so if you could give us a general picture of your setup in that con- 
nection for the benefit of the committee, we would appreciate it. 

Mr. Newewu. We are adjacent to the area and the plant of the 
Titanium Co. We do supply to them several materials which go to 






will you identify yourself for the 
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make up the raw materials upon which they work. The materials 
which we supply them are mainly chlorine, caustic soda, and hydro- 
chloric acid. 

STAUFFER PROBLEMS 


At the present time our problems would fall in two categories, or at 
least the expansion of the titanium industry at this plant would con- 
sist of two things. 

One of them, of course, is to supply the chlorine capacity, the amount 
of chlorine they would require to move into a greater production. In 
order to do that we must also take into account the power situation. 

Insofar as the plant capacity is concerned, we are probably in good 
condition to take care of the production capacity. In other words, we 
have here in the plant six circuits for the production of chlorine. 

At the present time only four of them are activated. We could 
put a fifth circuit on in approximately 90 days. We could put a sixth 
circuit on, which is the limit of our capacity without going into an 
extremely large amount of money, in approximately 9 months. 

We are now producing with three circuits some 40,000 tons of 
chlorine annually, and we are also running the fourth circuit, which 
has a capacity of 13,000 tons, which makes our present capacity some 
53,000 tons of chlorine annually. 

If we put on the fifth circuit, that will make available another 13,000 
tons annually. 

If we put on the sixth and last circuit, that would make another 
13.000 tons, or a total capacity of some 79,000 tons of chlorine per 
year. 

Looking at it from the power standpoint, we have a contract with 
the Colorado River Commission for firm power in the amount of 
only 139 million kilowatt-hours annually; that is about 19,800 kilo- 
watt capacity based on an 80 percent annual load factor. 

At the present time, and for some time now, we have been running 
anything above three circuits on borrowed power, or power that is 
available here at the plant because somebody else who has it is not 
using it. 

Senator Manone. I think it was testified to this morning by Mr. 
Rollin Smith, manager of the Titanium Corp., that they have 41 mil 
lion hours of Hoover Dam power unused. 

Would that be part of the power that you are getting ? 

Mr. Newe ut. I couldn't say just where it comes from. 

Senator Marone. But it is unused power / 

Mr. Newetu. Yes; both Titanium and I think Pioche Manganese 
and Western Electric Chemical Cos., have some unused power, and we 
are drawing from the Colorado River Commission without any means 
of identifying just where it came from. 

That means we need 44 million kilowatt-hours annually to run 
our fourth circuit. That means we need another 44 million for our 
fitth, and the same for our sixth. 

Did Mr. Martindale come here? I would like for him to testify on 
the power. I could say this much, up to this time on the power 
situation: Mr. Martindale has been acting as power consultant for 
the Stauffer Chemical Co., and has “ii a great deal of time in 
trying to uncover additional sources of power. 

‘He | has done considerable work in Arizona, and some in California 
Through the Colorado River Commission we have set up a possible 
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source of power for these additional circuits. The Colorado River 
Commission has arranged a contract with the Arizona Power Author- 
ity to take off-peak power in the winter months. 

That is on an if, as, and when proposition, as you know. Mr. Mar- 
tind: ule is also working on the California end of it now, and there is 

i. possibility that because of the difference in the time of year when 
re 7 yeaks occur in California and in Arizona, that this thing can be 
desvtaiies in scone so that we will be getting Arizona off-peak 
power in the winter and California off-peak power in the summer, 
which will create a condition where we would have almost a firm 
power. 

Senator Martone. Would this be a firm contract for secondary 
power, or would it be a contract for a kind of power that they could 
withdraw altogether or diminish in quantity at any time? 

Mr. Newetu. As I understand it, the power coming from Arizona 
is generated in two ways; that is, from the Hoover-Davis Dams, and 
also from a number of steam plants over there. The Arizona people 
are anxious to utilize their steam plants the full year round. They are 
willing to supply us, and apparently able to do it on a pretty regular 
basis during the winter months. 

It is not what you call firm power; you couldn’t tie yourself up to 
it exactly. 

Senator Martone. Is it firm power in any sense of the word? Do 
they guarantee in the winter months to give you a certain amount of 
power undiminished, or is it simply an if, as, and when? 

Mr. Newe rt. It is an if, as, and when proposition. 

Senator Martone. All the way around ? 

Mr. Newetw. Yes: with a reasonable assumption that you are going 
to get fairly steady power from them in the wintertime. 

Senator Martone. What has been the record of the power use over 
the last 20 years? Hasn't it been the record that no one has ever esti- 
mated the quantity actually used high enough in any one of the areas? 

Mr. Neweiu. Well, I wouldn’t have that information, Senator, but 
the growth curves indicate a rather regular rate in a lot of commu- 
nities, but in a community or area like this, it goes up by leaps and 
bounds where you are developing a new industry. 

Senator Matonr. I can’t recall the figures, but in 1927 when I got 
into this Boulder Dam fight—now Hoover Dam—of course, there was 
nothing on the river then, and charts were made estimating the power 
use or growth of power in southern California, and none of the esti- 
mates ever approached what the use actually turned out to be. 

Mr. Newett. Yes. 

Senator Matonr. When I demanded a third of the power for the 
use of Nevada, we finally secured 36 percent for the two States. You 
could let it go when you didn’t need it under certain conditions, and 
you could secure it again without prejudice when you did need it. 
This had never been done any place in the world. 

I did make an estimate that we might use in 20 or 25 years—I would 
have to refer to the chart now, and I don’t have it ‘with me—187,000 
horsepower, but no one believed it but me. I must admit that I was 
of an optimistic nature. 

When you estimate the amount of power that they will use in 
Arizona, or that you will use here, and with the titanium industry 
and the chlorine and caustic soda and hydrochloric acid that is neces- 
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sary to go into this pro luct, and you base that on a promise that isn’t 
even a promise when you tie it down, it seems rather far afield. It 
looks good now until you start using power. 

Mr. Newetu. That is probably correct. However, in the history of 
Arizona, and also in California, they have been looking forward—con- 
siderably ahead—and they have been building steam plants to meet 
their peak loads. 

The probability, I would guess, is that they would keep that up 
and if they do, you are going to have a certain amount of this peak 
power continuously up to some point. What point that 1S, I don’t 
know. 

POWER COSTS 


Senator Martone. What is the cost of this power ? 

Mr. Newe .. It has been reported to us that the power coming from 
Arizona will be right around 6 mills delivered here, maybe six and 
a fraction. 

Senator Martone. This secondary power ? 

Mr. Newett. That is right. 

Senator Martone. How long a contract for 6 mills can you get? 

Mr. Newett. I believe the contract with the Colorado River Com- 
mission is for 10 years. 

Senator Martone. Will they guarantee the price will not advance 
in 10 years ¢ 

Mr. Newe ut. I couldn’t say for sure whether that is tied down to 
that figure or not. I would say probably it will advance. It will 

yrobably advance with the increase of cost of natural gas over there 
in that area, which they use for fuel. 

Senator Martone. That would be a logical contract if you have an 
if and when contract, that there would be no guaranty of price; it 
would depend on the price of fuel, wages, and other considerations. 

Mr. Newe ui. That is right. 

Senator Matons. The difference in hydro and steam or diesel is, of 
course, that once the expenditure is made the hydro installation costs 
more, but once it is made there is no variation in price in an inflation- 
ary period, such as we are still under, with the exception of the labor 
and the replacements which are relatively small as to the overall cost. 
Whereas, steam or diesel power is always subject to a fuel price. 
There is no place for it to go but up. 

So you might compare it to hydroelectric costs now, and the steam 
power which might be che: aper. There is no assurance as to that. As 
«a matter of fact, all experience points that there is assurance that it 
doesn’t take very long until the steam power increases in price and 
catches up with any hydroelectric power offered. 

Mr. NEWELL. It seems to us that the program as set up is a rather 
logical one in most respects, inasmuch as possibly for the next 5 to 8 
years we can expect to get a certain amount of offpeak power from 
Arizona and California, with the idea that eventually there will be 
another dam built above here which will increase the power. 

I don’t know how far that has gone; you probably know more about 
that. 

Senator Matonr. I have a bill introduced to build Bridge Canyon. 
The history of those things is rather uncertain. It took a good many 
years to pass a bill for Boulder Dam—now Hoover Dam—and of 
course, about 5 years to build it. I don’t know how long it will take 
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us to provide for the construction of Bridge Canyon. I am sure we 
will do it. That will take about 4 or 5 years to build. 

Mr. Newety, The other alternatives we have for power - 

Senator Matone. I might say at this point that it is estimated there 
will be approximately 800,000 kilowatts of power generated at Bridge 
Canyon, which is about the same amount, approximately, that we have 
here at Hoover Dam altogether. 

Mr. Newetu. The other slternatives that we have, of course, is a 
positive step of going ahead and putting in a steam plant of our own 
in this area here, either by the Stauffer Co. or jointly with other 
companies. 

The other one is, of course, of very considerable interest, and that is 
Sierra power, or rather, Shasta power. It is a matter of dollars and 
cents on all of these things, and that will dictate what action is finally 
taken. 

Senator MAtong. What has been done toward estimating the cost 
of steam power ¢ 

Mr. Newey, The Basic Management, Inc.—let me take that back. 
The Colorado River Commission has, in its investigation of power 
sources, had contacts from at least two large concerns who build 
powe rpl: ints in the West. I believe they have furnished the Colorado 
River Commission with prices on the plants themselves, and the prob- 
able cost of power coming from these plants. 

Senator Martone, Is there some expectancy that natural gas will 
reach this area? 

Mr. NEweELL, Yes, sir. It is rather positive now that natural gas 
will reach us some time early in 1954, if not at the end of 1953. 

However, we are not assured definitely at this time whether there 
will be enough in that original line to take care of a large powerplant. 
We might need a booster on the line, or an additional line to do it. 

Senator Matonr. What other fuel 1s contemplated ? 

Mr. Newey. Of course, the other fuel which would be more com- 
petitive, more closely competitive with gas, would be coal. 

Senator Martone. Coal from Utah? 

Mr. Neweuui. I would imagine so; that seems to be the closest 
source, 

Senator Martone. Has there been any investigation of the pos- 
sibility of utilizing Shasta Dam power in this area? 

Mr. Newe . I believe so; I think the Colorado River Commission 
has investigated that. I think Mr. Martindale has looked at that 
picture in some detail, which I would like to have him tell you about it. 

I would like to have him discuss the whole power situation because 
he is more familiar with it and more able to do it than I am. 

Senator Matone. You may proceed with your statement. 

Mr. Nrewe.u. That covers pretty much what I have to say here, 
unless you have some specific questions you would like to ask. 

I would like to give you a copy of this for the record, if you care 
for it. 

Senator Matonr. That has to do with the power requirement ? 

Mr. Newer. Yes, sir. 

Senator Matone. Stauffer Chemical Co. of Nevada, dated Septem 
ber 23, 1953, entitled “Power Data” will be accepted as a part of Mr. 
Newell’s testimony, and a part of the record at this point: 
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Power Data 


Power year, June 1951—May 1952, inclusive: Kilowatt-hours 
Firm contract with Colorado River Commission (annual) 139, 000, OOO 
Actual use 212, 485, 179 

Usage exceeded contract by . 73, 485, 179 


Power year, June 1952-May 1953, inclusive: 


Firm contract with Colorado River Commission (annual) 139, 000, 000 
Actual use 161, 491, 000 
Usage exceeded contract by 29 491. 000 


Power year, June 1953-May 1954 





Usage June 1953—August 1953, Ist quarter 13, 507, 832 
Equivalent to kilowatt-hours annually 174, 151, 32 
Estimated usage will exceed contract by 35, 151, 328 
Power required to operate : 
t circuits annually over and above Colorado River Commission 
contract $4, OOO, OOO 
5 circuits annually over and above Colorado River Commission 
contract SS. O00. OOO 
6 circuits annually over and above Colorado River Commission 
contract 132. 000, BOO 
1 Probable 1 I r 
Possible 1 56 power yea 
Power data Estimated overall Stauffer power re quirements 
{ 4 
I 
| 
i ec e 
i 1953-54 8 
1954-5 
1955-5 ) 
LY5t ) 


Senator Matonr. You would anticipate no hindrance of producing 
all of the chlorine, CAUSTIC soda al d hydro hloric acid that would 
be needed here, not only with the 10-ton-per-day titanium metal plant, 
but an additional 15 tons per day which has been discussed ¢ 

Mr. Newent. I would think we would have no difficulty in meet 
ing the program as it appears at this time. 

I think we have ple capacity to do it. We have recently put 
in some additional hydrochloric capacity, as you know. Our present 
hydrochloric acid supply is a byproduct from the manufacture of 
DDT. We have recently installed chlorine-hydrogen burning equip- 
ment, with which we could make another additional 50 or more tons 
of hydrochloric acid a day. 

Senator Martone. Could you give us some idea of the amount of 
chlorine, caustic soda, and hydrochloric acid in units that would be 
necessary for the full 10-ton-per-day capacity so there would be some 
criterion as to what might be used in the future. 

Mr. NEWELL. I am not able to cdo that because I am not familiar 
with the tonnage and with the operations of the Titanium Metals 
Corp. I think Mr. Smith would be more able to do that than L. 

Senator Matonr. Would Mr. Martindale know? 

Mr. Newetu. No, sir. 
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Senator Matonr. Could you furnish that information for the com- 


mittee ? 
Mr. Neweiu. If Mr. Smith is agreeable. 
Senator MAtone. If it is considered in any way a secret between 


the companies, why, I would not demand it at this time. 
es Of course, you can figure these things out theoretically. 


On a theoretical basis it takes about 3 pounds of chlorine to produc e 
l ie of titanium metals. How he utilizes that chlorine is his 
business. 

Senator Matonr. Of course I did not mean the complete utilization 
process 


Mr. Newetit. We would have one consumption figure under the 
set of conditions where he doesn’t recover the chlorine from the mag- 
nesium chloride and we would have another one where he does do that. 

Senator Martone. How about the caustic soda? 

Mr. Newett. Caustic soda, I believe, they use that in an auxiliary 
process. I don’t think it is a critical matter. It probably would 
be reduced as they go along. 

Senator Matonr. Hydrochloric acid? 

Mr. Newexn. I don’t know what the process is. I understand from 
the Bureau of Mines it is used as a leaching. 

Senator Martone. What quantity do they use? 

Mr. Neweiyi. They use about a third of our production at the 
present time. 

Senator Martone. What is your production ? 

Mr. Newey. Roughly around 2,000 tons a month. 

Senator Matonr. Do you also furnish the product discussed here 
before, titanium tetrachloride for the Bureau of Mines? 

Mr. Newexx. Titanium tetrachloride, not from this plant. The 
Niagara Falls plant of Stauffer does. 

Senator Matone. And that is shipped in? 

Mr. Newetu. Yes. 

Senator MALone. You are not prepared to furnish this material? 

Mr. Newey. No, sir; we have no equipment whatsoever here. 
They had a very small a int at Niagara Falls, and the demand for 
titanium tetrachloride has been rather spotty. 

At times the Bureau of Mines took some, and at times they were 
shut down entirely. At the present time I understand that Niagara 
Falls is furnishing the Bureau of Mines a car or two a month of 
this material. 

Senator Martone. You would rather leave the power discussion 
for Mr. Martindale? 

Mr. Newett. Yes, if you please. 

Senator Maronr. I think, Mr. Newell, if that completes your state- 
ment we will excuse you now. 

If anything occurs to you that you think would be interesting to 
the committee, or helpful to the committee, knowing the objectives 
of the committee, will you just write the chairman a “letter and send 
it to the Senate Office Building. 

Mr. Newetx. Thank you very much. I would like to say one more 
thing. 

As titanium grows more plentiful and cheaper in price, I think 
there is a possibility, especially in wartime and possibly in peace- 
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time too, that it might replace a number of the materials, or a number 
of the metals like nickel, monel metal, ind sO forth, which we use in 
our equipment in the caustic plant because of the very corrosive con- 
ditions we have there. 

Those pieces of equipment are very expensive to maintain and 
they cost a great deal of money when they are new and they don’t 
last too long. If we are able to develop a new metal which will stand 
up better, those things will very materially reduce our cost of 
operation. 

Senator Martone. Titanium, as has been testified, is gaining a repu- 
tation as the least corrosive of any metal at the present time. 

Mr. Newe tt. That is right; it is very resistant to brine and chlorine, 
and things like that. 

Senator Matonr. Almost impervious. 

Mr. Newewu. That is right. 

Senator Matone. Thank you, Mr. Newell. 

(Witness excused. ) 

Senator Matonr. Is Mr. McCarroll here? 


TESTIMONY OF SIDNEY J. McCARROLL, GENERAL SUPERINTEND- 
ENT, MANGANESE, INC., HENDERSON, NEV. 


Senator Martone. Will you identify yourself, Mr. McCarroll, for 
the record ? 

Mr. McCarroit. Sidney McCarroll, general superintendent of Man- 
ganese, Inc., Henderson, Nev. 

Senator Matonr. You are generally familiar with the objectives of 
the committee to determine the av ailability of the strategic and critical 
minerals, fuels, and materials to the Nation in wartime. Manganese 
is one of these materials. 

Have you any general statement you would like to make relative 
to the availability of the material, and to any bottlenecks that may 
have occurred in your production ¢ 

Mr. McCarroiu. Well, we are operating the plant here at Henderson 
known as the Three Kids, and are employing a flotation process, which 
is more or less new in the field of manganese beneficiation. 

Our research work has been under way since about 1951 and con- 
tinues at the present time. We have had a great deal of help from 
the Bureau of Mines, and we exchange information rather freely with 
them as to anything that we find. Of course, they give us the benefit 
of all of their discoveries. 

Senator Martone. Are they working actively in this search in that 
connection at the present time? 

Mr. McCarrott. I understand they are, not directly on our ore, but 
on ores of similar nature. 

Senator Matonr. What is the nature of your ore here ? 

That is, as to grade and characteristics ? 

Mr. McCarrotu. Well, our ores are oxide ores, and that is the prin- 
ciple ore of manganese that is found here in the southwest, with the 
exception of the deposits like Pioche, which is principally a carbonated 
ore. 

Senator Martone. Do you ship any of the ore from Pioche here ? 

Mr. McCarrouy. No; our production is entirely from the Three 
Kids mine. 
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Senator Martone. What generally does your grade run there in the 
Three Kids deposit ¢ 

Mr. McCarroii. Well, we have been treating ore that will probably 
average a little over 24 percent, but our aim is to average the ore to 
18 percent. Our operations, which at present are shut down, will 
continue on 18 percent, or will when we resume operations. 

Senator Martone. That is, you could run on 24 percent, but you use 
enough low grade to average about 18 percent ¢ 

Mr. McCarrout. It isn’t just a question of mixing the ore. In the 
manganese deposits by selective mining, you might say, you could 
separate ore which would be of higher grade, but a more economi 
way of doing it is to mine the ore all together and get a little bit lower 
orade ore. 

Senator Matonr. This means you take it as it comes. 

Mr. McCarrouy. We take it more or less as it comes. 

Senator Martone. What about the 24 percent? If you were selec 
tive you would get 24 percent ¢ 

Mr. McCarrouti. Yes. That was mined a little bit more selectively 
than we expect to continue in our operations. 

Senator Matonr. What is the estimate of the total tonnage in this 
deposit at the present time? 

Mr. McCarroui. There have been several estimates which would 
vary from 214 to 3 million tons. 

Senator Martone. Running about 18 percent ? 

Mr. McCarroti. Running about 18 percent. The cut-off point has 
been figured as low as 14 percent if we ran something over 3 million 
tons. If we held it to 234 million, we would be at 18 percent. 

Senator Maronr. What is your rate of production now, or what 
has it been and what will it be be when you reach your objective ? 

Mr. McCarroui. Well, at the present time we don’t have any pro- 
duction. We have had a disastrous fire and the main part of the plant 
was burned down. We are now rebuilding that part of the plant. 

We do expect to have part of the plant in operation on the 15th of 
November, and at that time we will finish processing approximately 
700,000 units of manganese, which we have in storage, 

Senator Matone. Describe a unit. 

Mr. McCarroutu. A unit of manganese is 22.4 pounds; it is a long- 
ton unit. 

Senator Matonr. Of pure manganese ? 

Mr. McCarrouzi. Of metallic manganese. 

Senator Martone. Of what purity ? 

Mr. McCarroitu. That would be pure manganese, 

Senator Matonr. What would be your rate of production monthly 
or annually if you were in full production? What are your aims in 
that connection ? 

Mr. McCarroty. Our aim is to treat 1,200 long tons of ore per day. 
At the time the pl: int was designed, it was designed for 1,200 long tons. 

Senator Martone. That is per day? 

Mr. McCarrouz. That is night. 

Senator Matonr. 1,200 long tons. 

Mr. McCarro.ty. However, we ran into difficulties, like most new 
plants, and we found out that parts of the plant weren’t big enough 
and we never got up to a production of over 800 tons a day. 
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We were struck by a minor disaster in the first part of this year 
when our kiln broke in two and we had to suspend operations for 
about 3 months. 

Shortly after we resumed operations the fire burned our plant down. 
We are redesigning the plant to also treat 1,200 long tons a day, and 
are making some improvements and additions that we found were 
necessary. In those additions and changes the power has gone up 
quite a bit over our original estimate. 

Senator Matone. Your power requirements ? 

Mr. Carroii. Our power requirements will be approximately 50 
percent over our original estimate. This condition is due almost en- 
tirely to one stage in our process that is known as conditioning and 
we are doing work on this at the present time. 

The Bureau of Mines is also doing work on that particular phase, 
and if the key to it can be found, why then, our power requirements 
will be dro yped considerably. 

Senator Martone. What are your power requirements expressed in 
units or however it is commonly expressed ? 

Mr. McCarroii. Well, we will be using now at the rate of approxi 
mately 21 million kilowatts a year. 

Senator Martone. Kilowatt-hours? 

Mr. McCarroti. Yes. We have put in a request to the Colorado 
River Commission for 25 million. 

Senator Martone. A total of 25 million? 

Mr. McCarrouu. Twenty-five million total. 

Senator Matone. That will be a 4 million more additional hours. 

Mr. McCarroiyi. That is right; that will be for the necessary power 
to mine underground when we come to that stage, which will prebably 
be within the next 2 or 3 years. 

Senator Matone. You are surface mining now ¢ 

Mr. McCarrouti. Our present mining is open-cut mining. 

Senator Martone. And this would be your full production, this 21 
million kilowatt-hours would take care of your full production of 
1,200 long tons per day. 

Mr. McCarroui. Yes. That isthe ore, the raw ore, you see. Of that 
we will probably produce somewhere between 400 and 450 tons of 
nodulized manganese. 

Senator Martone. Go ahead and describe your operation any way 
you see fit. 

As I understand it, your maximum demand for power would be the 
25 million kilowatt-hours. 

Mr. McCarrouu. That is right. 

Senator Matone. Per year? 

Mr. McCarrotu. That is right. 

Senator Martone. What does that amount to in kilowatts? 

Mr. McCarroti. That would be about 4,600 kilowatts, and would 
be figured on the 300-day year, approximately. 

Senator Martone. Do you have any difficulty securing the amount 
of power you need ¢ 

Mr. McCarroii. Well, we have 6 million kilowatts of firm power. 

Senator Martone. Out of the 21 million? 

Mr. McCarrouu. Yes. 

Senator Martone. The rest of it is secondary ? 
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Mr. McCarrotu. Yes. 

Senator Matone. How secondary is it? 

Mr. McCarroiu. Well, it is pretty well mixed up, I would s 

Senator Martone. What part of the percentage of the time 4 you 
estimate that you would get your secondary power? Will you de- 
scribe that for the committee ? 

Mr. McCarroii. The secondary power is offpeak power, which is 
from the coast towns of Glendale and Burbank and Los Angeles. 

I believe there is some of the power coming from Davis. I believe 
there is some arrangement made for Davis power. 

Senator Matonr. How much of it would come from local sources, 
and how much from southern California ? 

Mr. McCarrouu. I couldn’t give you the percentage of that. 

Senator Martone. Could you secure that for the committee and 
send it to the chairman at the Senate Office Building? 

Mr. McCarro.t. Yes. 

Senator Martone. The reason for that inquiry, if you are getting 
southern California power, is that power that has been alloc ated 


to the southern California cities from Hoover Dam and we will get 
it until they get ready to use it. 


Mr. McCarrouu. As far as I know. 

Senator Matonr. Do you know what it is? 

Mr. McCarrouu. Do I know? 

Senator Martone. Are you sure what it is. 

Mr. M« CARROLL. I believe that is the power that has been appor 
tioned to these towns, and it is my understanding now that to make 
that a little more certain, the installation of another unit will assure 
the delivery of that power at times when the other generators are 
ordinarily loaded. 

Senator Martone. You are talking about the No. 8 generator? 

Mr. McCarrouu. Yes. 

Senator Matonr. Isn’t there some argument now as to who is going 
to control No. 8 generator, whether it will be California or Nevada? 

Mr. McCarroui. Well, there may be. 

Senator Martone. I hope there is, from what I have heard. 

I still would like to know whether the power from southern Calli- 
fornia cities is power that they may secure elsewhere and call it see 
ondary, and you would get it if as and when. 

Is that the way you get it ? 

Mr. McCarrouu. Yes. 

Senator Matonr. Or whether it Hoover Dam power or Davis 
Dam power that is allocated to the southern California cities, 
Bureau power and you get it when they take up the slack. 

Mr. McCarroui. Well, that point is not clear to me, Senator. 

Senator Matonr. Will you trv to clarify that in your letter to the 
chairman ? 

Mr. McCarrotu. Yes, sir. 

(The letter referred to follows :) 


or 


MANGANESE, INC., 
Henderson, Nev., November 13, 1958. 
JEROME S. ADLERMAN, 
Counsel, Minerals, Materials, and Fuels Economic Subcommittee, 
United States Senate Office Building, Washington, D. C. 
Dear Mr. ApDLERMAN: Your letter of November 3 to Mr. Sidney J. McCarroll, 
general superintendent, requesting statement of amount of power required for 
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our operations from local sources and from southern California has been re- 
ceived. On October 1 Mr. McCarroll wrote to Senator George A. Malone as 


follows: 

“The following information is submitted to supplement my testimony given to 
your committee during the hearings held at Henderson, Nev., on September 28 
and 29, 19538. The first unanswered question was: ‘What is the percentage of 
off-peak power consumed by Manganese, Inc., that is being supplied by Cali- 
fornia cities of the Los Angeles area?’ 

“Actually we do not receive any power from their off-peak supply. Our off- 
peak power is supplied from the Arizona allotment of Hoover and Davis Dams 
power. Under normal conditions this power which is not ‘firm’ amounts to 65 
percent of our consumption. If our anticipated power requirements for 1955 
and in the future are met, the percentage would be raised to 80 percent of our 
total consumption. 

‘The actual point of supply in every case would be Hoover or Davis Dams, 
and the energy is delivered exchange power. The charges, however, are figured 
on the basis of transmitting power from generating facilities in Arizona or in 
the Los Angeles area, if a firm agreement could be reached with the California 
communities. 

“In other words, while all of the power supplied to us comes from Hoover and 
Davis Dams, we pay secondary power rates on 65 percent, due to commitments 
of these projects to the various agencies. 

“I trust that this information will complete my testimony and wish to thank 
you again for the opportunity of presenting our views on this matter.” 

Very truly yours, 
F. A. McGonicte. 
General Manager. 


Senator Martone. You can probably find out from the Colorado 
River Commission. We will see if we can clear it up when they come 
before us here. 

How long will your operation be, according to your estimates and 
looking ahead over the years? 

Mr. McCarrott. The life of our operation is expected to be some- 
where between 8 and 10 years unless there are developments which 
would allow us to treat lower grade ore than we are now able to 
treat 

Senator Matone. And you might get down to your 14-percent ore 
instead of 18 percent ? 

Mr. McCarroty. That is right. However, when I say 8 to 10 years, 
there is some more reason for saying that. 

We have two Government contracts for the production of man- 
ganese. One is for the upgrading of approximately 514 million units 
of manganese, which is the property of the Government now. 

Senator Martone. They have contracted for 514 million units? 

Mr. McCarrotzt. They own 51% million units which we have con- 
tracted—— 

Senator Martone. To deliver? 

Mr. McCarrouu. To upgrade and deliver to them. 

Senator Matonr. What do you mean “upgrade for them.” You 
are doing it outright here? 

Mr. McCarrott. It is their ore which has been mined, but it is not 
of the metallurgical grade ore that can be used in any process. 

Senator Martone. Well, it is Three Kids ore? 

Mr. McCarroii. Three Kids ore mined at the time the property was 
under the Government administration. 

Senator Martone. During World War IT? 

Mr. McCarrout. Yes. 

Senator Matone. And it is just there in a pile? 
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Mr. McCarrotx. It is there in a pile and is the property of the 
Government. 

Senator Martone. What does that run? 

Mr. McCarrouz. That will run about 20 percent. I believe that we 
are required to make 90 percent recovery of it. 

Senator Martone. Are you working on that ? 

Mr. McCarroiu. We have treated part of it, yes; a small part of it. 

Senator Matone. But at the present moment you are replacing your 
mill, and there is no operation at all? 

Mr. McCarrout. That is right. 

Senator Martone. And you say you will be in operation at about 
what time ? 

Mr. McCarrouu. In the middle of November we will be in partial 
operation. We will start delivering nodules from concentrates that 
we now have on hand. 

Senator Martone. I guess you have already stated for the record 
when you presumed you will reach full operation, but just what date 
would that be? 

Mr. McCarroiyi. We expect to reach full operation about the end 
of January. Our new plant will be in production in the middle of 
January. 

Senator Matonr. What generally is this process called that you 
are using ? 

Mr. McCarrouu. We are using a combination of processes. I think 
the correct term would be “upgrading of manganese.” 

Senator Martone. Is it a chemical process or concentration process? 

Mr. McCarroit. It is a flotation process, which is a mineral dress- 
ing process, and then the concentrates are finished by a pyrometal- 
lurgical process. 

Senator Martone. Do you have any further statement? 

Mr. McCarrouu. I don’t believe I do. I would like to make 
matter of record again the cooperation we have had from the Bureau 
of Mines. 

Senator Matonr. And you do exchange information ? 

Mr. McCarroti. Yes; we have an open plant. We exchange in- 
formation with everybody. We find that by giving out information 
we generally get more than what we give out, and we give out what- 
ever we have. 

Senator Matonr. That isa very good spirit. Thank you very much, 
Mr. McCarroll. 

(Witness excused.) 

Senator Maronr. Is “ W. Lottridge present ? 

Mr. Lorrrinée. Yes, s 


TESTIMONY OF R. W. LOTTRIDGE, MANAGER, PIOCHE MANGANESE 
CO., HENDERSON, NEV. 


Senator Martone. Will you identify yourself for the record and 
proceed in your own way with any statement you would like to make 
for the benefit of the committee. 

Mr. Lorrripge. My name is R. W. Lottridge. Iam the manager of 
the Pioche Manganese Co. smelter at Henderson. 

Where would you like me to start, Senator, with specific regard to 
our operation here? 
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Senator Martone. I think you have listened to the testimony of the 
objectives of the committee. 


Will you proceed in your own way and give us the information that 
you think will be helpful. 
Mr. LoOTTRIDGE. Well, our smelter is located at Hendersor for the 


purpose of processing manganese ores and nodules for the manufac 
ture of ferromanganese: ferr Inanganhese is an alloy ot manganese and 
oh, which is essential to the manufacture of steel. 

There is about 15 pounds, '¢ ughly, of metallic manganese used in 
the manufacture of every ton of steel. 

Senator MALONE. It used to be estimated at around 12 to 14 pounds; 
has it increased slightly ¢ 

Mr. LoTTRIDGE. Well, that ficure Sau Vial inble heure. | find { vari- 
ously estimated. 

At the present time I find those figures in the trade publication We 
are securing our ores principally from our parent company, which is 
the Combined Metals Reduction Co., from their operations at Castle 
ton, where the ore is mined, beneficiated by flotation and nodulized 1 
our owh kiln plant, the Pioche Manganese Co. kiln plant at Pioche. 

These nodule Ss are hipped by rail to Henderson, combined with 
other ores and nodules and fed to electric furnaces. At the present 
time we have one furnace in operation. 

Senator MALoni Hlere in Henderson / 


FIRM POWER 


Mr. Lorrrivce. Yes. Our ultimate plan is to have 2 at the present 
moment, 2 stove furnaces in operatoin which will consume electric 
power at the rate of about 100 to 110 million kilowatt-hours per year, 
ata rate of delivery of about 15,000 kilowatts. 

At the present time we have under firm contract with the Colorado 
River Commission about 75—well, not about, we have exactly 75, 
500.000 kilowatt-hours. 

Senator Matonr. Under contract ? 

Mr. Lorrrincr. Under firm contract. 

Senator Martone. Is that firm power / 

Mr. Lorrrivcge. That is firm power under a contract rate of delivery 
of 10.200 kilowatts. 

I would like to call attention to the committee that of that amount 
17.500.000 are from the Lincoln County Power District and may be 
recalled by them if it were necessary for it to be used there. 

Senator Matone. How much was that ? 

Mr. Lorrriper. 17,500,000, which leaves exactly 58 million unde 
firm contract out of the Hoove1 Davis pool, 

We have requested the Colorado River Commission for an add 
tional 35 million kilowatt-hours; the contract rate of delivery 1s 
5,000 kilowatts, and under the arrangements which the Colorado Rive 
Commission has made for offbeat power with the State of Arizona 
through the Arizona Power Authority, we have reasonable assuran 
that it will be available to us. 

Senato Ma NE. Well, I have heard a vood deal of this Arizona 
Power. Is it actually under contract to the Colorado River Commis 
sion, the Arizona Power? 

Mr. Lorrriper. For offpeak power, Senator. 
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Senator Matone. They have it on contract ? 

Mr. Lorrriper. For offpeak power which is available during the 
winter months. 

Senator Martone. Along the lines outlined by Mr. Rollin Smith, 
variable quantities ? 

Mr. Lorrripce. That is correct; it is available, generally speaking, 
from the months of October through March of any year. 

Senator Matone. In variable quantities? 

Mr. Lorrrince. Yes. 

Senator Matonre. And if they want to use it themselves for any 
reason, or for any reasons, there is no penalty on the Arizona people. 

Mr. Lorrrincr. That is correct ; although there is firm power avail- 
able in Arizona to be obtained, but at a different price, of course. 

Senator Matone. What is the price of this power? 

Mr. Lorrripér. We don’t know for sure. I imagine about 6 mills, 
probably, delivered. 

Senator Mavone. Is this hydro power that comes from there? 

Mr. Lorrrincr. No; that is steam-plant power. 

Senator Martone. What do they use for fuel? 

Mr. Lorrrivce. They use natural gas mostly. 

Senator Martone. You are satisfied with the setup? 

Mr. Lorrrince. Well, yes. That meets our needs for the present 
time. Of course, we have plans in the future, some distance in the 
future. 

Senator Martone. How far? 

Mr. Lorrrince. It depends on so many factors that I can’t be very 
definite, but we might want to expand—I mean economic factors—we 
might want to expand our manganese program; we might not want 
to expand in some other mineral, in which case I could see that in the 
course of 5 or 6 years we might well double our power requirements 
once and a half to two times our power requirements. 

Senator Martone. You have mentioned the production time element 
on the Three Kids down to certain grades. What about the Pioche 
area supply of manganese that is there at the present time, or that is 
anticipated will be deve loped with regular mining operations? 

Mr. Lorrrincr. I think I will have to qualify that statement, Sen- 
ator. Our ores at Pioche, Combined Metals Production Co.’s ores, 
are not pure manganese ores. They are associated with lead and 
zinc, and as you well know, what is an ore reserve today may not be 
an ore reserve tomorrow, or vice versa, depending upon the price 
of minerals. 

The reduction of lead zine prices, for instance, has had quite an 
effect in reducing the available amount of manganese. However, let 
me say this. Our ore reserves are sufficiently high so that we have had 
no concern about a continued operation. These manganese resources 
were developed during the development of the lead-zine mining. 

In other words, on the m: irginal lead-zine ores in drilling and other 
methods of development, we have uncovered a considerable amount 
of manganese. 

Senator Matone. These ores in the Pioche district are what is gen- 
erally known as “complex ores,” is that right? 

Mr. Lorrrinee. That is right. 
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Senator Martone. Isn’t this the same district that Ed Snider put 
in several years trying to whip the concentration and separation of 
lead zinc in the first instance 4 

Mr. Lorrrince. That is exactly the district. 

Senator Maonr. ‘Twenty-five years ago. 

Mr. Lorrrince. Some of the refinements in selective flotation, or 
many of them, were developed in the beneficiating of these ores. 

Senator Matone. Of the comple x ores of that district. 

Mr. Lorrrince. T hat is correct. 

Senator MaLone. For many years they were given up as a bad job? 

Mr. Lorrrince. That is right. 

Senator Matone. So what you say is absolutely true, a new method 
of benefication, or a better method of benefication often means the 
difference between just country rock and ore. 

Mr. Lorrrince. That is right. 

Senator Martone. What about the fluctuation in price? What is 
that caused by principally that you spoke of, that might turn it back 
into country rock? 

Mr. Lorrrivge. The price of any of the metals can affect it, but T am 
referring at the present moment to the low prices of lead and zine. 

Senator MALONE. What caused that ? 

Mr. Lorrriner. Well, my personal opinion is that the market is 
flooded with foreign lead and zine. 

Senator Matone. Foreign lead and zine that pays less wages for 
mining than you do here, or what is the reason that foreign lead and 
zine can beat you out here? 

Mr. Lorrriner. That obviously is the reason. The cost of labor is 
one of the largest items in any mining operation, and lower wages 
have permitted fore 1g) 1 countries to mine che: aper than we can. 

Senator MaLtonr. What is the source in foreign areas of this lead 
and zine principally ? 

Mr. LOTTRIDGE. Well, of course, our neighbors to the south, and the 
British colonies, Australia, and Great Britain herself was unload 
ing zinc, and there was some Canadian zine. 

Senator Matonr. There is no zine produced in Great Britain; 
where does she get it / 

Mr. Lotrriver. Australia, of course, is one of the largest sources. 

Senator Matone. What are the wages in Australia ? 

Mr. Lorrrince. I don’t know. 

Senator Matone. I saw some figures that the way they beat the 
wool producers into the ground is that it cost about $8.50 to raise a 
sheep, a unit here, and about $2.50 to raise one in Australia. 

Mr. Lorrripce. Yes, the ratio is about 4 to 1. 

Senator Matone. Do you suppose that is what is the matter? 

Mr. Lorrripver. U ndoubtedly ; I can’t vouch for the ratio, but I pre- 
sume it must be somewhere in the same range. 

Senator Martone. When did this break in the price come and what 
caused it that you could see? What broke the market in lead and zin 
in the last 6 months ? 

Mr. Lorrrince. Principally the unloading of large quantities of lead 
and zine from foreign sources. 

Senator Martone. And you mentioned some nation that was the 
principal contributor. What nation was that? 
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Mr. Lorrrince. Well, I think it is from the British sources. I am 
not putting my finger on them as a particular offender. 


SUGGESTS TARIFF 


Senator MaLone. What you are doing, however, is saying as direct 
as you can, that you can’t compete with the low wage sources of lead 
and zine, is that right ¢ 

Mr. Lorrriner. That is right; neither can we in any other mineral. 

Senator MaLone. So then there is a decision to be made, whether we 
intend to stay in business in this country with our wage standard of 
living, or whether we intend to average the wage standard of living 
with foreign nations and become sort of one economic setup. 

Would you go a little further and deseribe what you think might 
be the conidtions under which we could preserve the industry here? 

Mr. Lorrripcr. W Senator Malone, I think that we need some 
sort of protective tariff which will help our industries to operate. 

We are speaking of mining in particular. Let’s go back a little bit. 
We have talked about the preservation of our mineral resources. We 
have talked about the preservation of our mineral resources for de- 
fense. If the mining industry is forced to suffer a loss of price which 
necessitates the shutting down of properties, sometimes it 1s impos- 
sible economically to ever get in those properties again. 

A mine may flood with water, the ground may be heavy, the mine 
may cave in, and those mineral resources are actually lost. 

Also, unless prices are such as to encourage development and ex 
ploration, we don’t know what we have underground. In other words, 
an undeveloped or undiscovered mineral source, that has no benefit, 
and that is no reserve. 

Senator Matonr. What is your experience in exploration for new 
bisitiae of ore and new mines if you start today on a known deposit for 
exploration? How long does it generally t: ake, on an average, to get 
into Pee ( 

Mr. Lorrrivcr. Well, under very favorable circumstances, perhaps 
5 years. U ms average circumstances, perhaps 10 before it becomes a 
real producer. 

Senator Martone. If you save your own minerals and work on the 
basis that Mr. Ickes and many of the Government officials advocated 
for 20 years, to save your own minerals and import foreign minerals 
from across the ocean, and save your own for emergencies, when the 
war starts and you start developing your own minerals you are really 
trying to get ready for the second war after that, rather than the 
one then in progress. 

Mr. Lorrrivge. That is correct; you are not saving minerals. You 
don’t know whether you have them. 

As I pointed out a moment ago, the only way when you have a body 
of ore is to develop it. Once it is developed and developed into a mine 
in most cases—I would say 95 times out of a hundred, you wouldn’t 
be able to keep that mine open and go back into it at some subsequent 
time, 

Senator Martone. In order to preserve the incentive for new capital 
to go into the mining business, and to keep the reserves, develop these 
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reserves, then there is needed a long range policy in the United 
States. 

Mr. Lorrriner. That is right. 

Senator Matonr. Of some stability. 

Mr. Lorrriver. That is right. 

Senator Mal ONE. A { riff on sone favorable and reasonable | asis 

Mr. Lorrrincr. That is right. I am not prepared to say just what, 
but we need that tariff protection. 

Senator MALONE. And based perhaps mostly on the difference In 
the wage living standards here and abroad. 

Mr. Loririvce. Certainly. 

Senator M ALONE, Of course we ki ow that Is true. Our mia hinery 
and our know-how is available in Australia or South Africa, or any 
place in the world where our mining brains go, or in any other im 
dustry; our machinery Is available there also and then in the large 
measure since World War II has been paid for by the taxpayers’ 
money, the main difference in the cost of production actually then 
is the difference in wages; is it not ? 

Mr. Lortriner. I think that is right. 

Senator Manone. So what you are really talking about is cheap 
labor against a high standard of living labor in this country. 

Mr. Lorrriper. I think that is right; that goes back to that old 
fundamental. 

Senator Martone. Of course, we repealed the law of supply and 
demand, and several of those laws in the last 20 years, and they are 
aggravating us a little now again. 

What is your opinion based upon your experience in the mining 
business, of the extent of the manganese in this country £ If there 
were such a policy adopted by the Congress, of foreign trade on the 
basis of fair and reasonable competition, what adjustable tariff which 
the C onstitution ealls a duty—w hat do you tl! hink the United States 
could do over the years ahead in the production of manganese based 
upon your exper lence In mining ? 


MANGANESI 


Mr. Lorrriner. There is a considerable amount of manganese in the 
United States, unquestionably. 

Senator Martone. I am talking of primary ore, new or quarry 
mined. 

Mr. Lorrrivcr. That is right. Well, the mining industry generally 
knows of ‘considerable quantities of manganese ore, It h: isn’t been 
developed; there are several reasons for that. 

Our ores in this country have been low-grade ores. Therefore, we 
need to develop our methods of beneficiation in order to make those 
ores commercial. Of course, that has had its economic impact. 

In other words, for a smelter to use low-grade ore just puts the 
price of the product out of reach, out of competition. Steel companies 
wouldn’t be interested in it at that price. As a consequence—and I 
am digressing a moment—as a consequence a great amount of the 
ore that has been used in the production of manganese and ferroalloys 
has been brought in from foreign countries. 

Senator Matone. You are talking about not being interested; they 
are not interested because they can get it cheaper where you pay 40 
cents a day or $3 a day for labor. 
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Mr. Lorrrince. That is right; but I am also talking about the grade 
of ore. I do believe there must be high-grade deposits i in the United 
States. There are very few of them that have been discovered, but 
there are some. 

Senator Martone. Well, we were fed the propaganda all the way 
during World War II that we had to get manganese from Russia. 
We are now getting manganese from India. 

Mr. Lorrriver. That is correct. 

Senator Matonr. I am advised there is enough manganese in Aus- 
tralia to last the hemisphere for 50 or 100 years, but I want to ask you 
if you do know anything about the hemispheric supply of manganese 
after we leave the United States. 

Mr. Lorrriwer. Yes. 

Senator Matonr. Mexico, Canada. 

Mr. Lorrringe. Yes. 

Senator Martone. South America. 

Mr. Lorrriner. I was trying to think of some figures. Mexico is an 
available source. There is good manganese ore in Mexico. There is 
in Chile and Brazil, and large quantities of that ore is being imported 
to the United States. 

Senator Martone. We are not getting very much from Brazil at 
the moment. 

Mr. Lorrrincr. Not at the moment, but you go back over the period 
of years and look at the imports and there have been substantial 
quantities. 

Senator Matone. But there are large deposits in Brazil subject to 
development. 

Mr. Lorrrince. Yes. 

Senator Matone. In other words, if Congress took some notice of the 
difference in the wage and living standards in this country and abroad 
and provided the tariff for duty on an adjustable basis, and made some 
effort to deal with these other countries in the Western Hemisphere, 
what do you think would be the chance of making the Western Hemi- 
sphere self-sufficient in manganese ? 

Mr. Lorrrince. I think it could be very easily done. 

Senator MAtone. Over a period of years ahead. 

Mr. Lorrrincr. Yes; 5, 6, or 7 years, something like that. In South 
America there are many rich deposits that could be got into. 

Senator Matone. Are you familiar with the process worked out by 
the Bureau of Mines recently in reclaiming the manganese from the 
slag? 

Mr. Lorrriver. In a general way. 

Senator Matonr. Of course, manganese doesn’t remain in the steel ; 
itis a ee 

Mr. Lorrriner. That is right. 

Senator Martone. And it goes out into the slag, and there are moun- 
tains of this slag. 

Mr. Lorrriver. That is right. 

Senator Martone. Over the 30, 40, or 50 years 

Mr. Lorrringr. That is right. 

Senator Martone. And I am advised by the Bureau of Mines, and 
we intend to get more information, that there is a very practical 
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method of reclaiming that manganese up to around 80 or 90 percent. 

Mr. Lorrrinee. In general I am familiar with it. I don’t know what 
the economic problems have been. 

In other words, I think it has not been put on a commercial scale; 
back in the Pittsburgh area considerable research work has been done 
on it, and I think metallurgically it is probably sound. 

Senator Martone. The story goes—and I have had no testimony on it 
yet—that a man with plenty of backing started to tie up the slag piles, 
and then the Attorney General got in his hair because it would be a 
monopoly and stopped him. 

In any case, the evidence is available that the Western Hemisphere 
could be made self-sufficient and our own production materially in- 
creased if we had some kind of a policy established on the basis of fair 
and reasonable competition, establishing fair and reasonable competi- 
tion; in other words, fair trade and not free trade with foreign nations. 

Mr. Lorrrineer. I think that is right. 

Senator Matonr. Do you have anything else to offer the committee 
at this time? 

Mr. Lorrriwwer. No, I don’t think so. I think the stockpiling pro- 
gram, of course, has been established insofar as possible, and that it is 
a sound thing. 

Senator Martone. You mean our investigation shows—we are not 
quite ready to take that up—but greater prices have been paid for 
foreign materials in many cases than have been paid for domestic 
materials? 

Mr. Lorrrince. I am thinking of taking up the slack in the manga 
nese program. ‘That has to be scrutinized rather carefully. 

Senator Martone. For example, we paid 3414 cents for foreign cop- 
per and paid 24 cents for domestic copper. 

Mr. Lorrrince. I am not talking about that phase of it. 

Senator Matone. It should have been reversed to make up the dif- 
ference in the wage standard of living, but that it is the way Wash- 
ington has operated up to now. We do hope to get a little more sense 
in it. 

Mr. Lorrringe. Yes, that is right. 

Senator Martone. You had reference, probably at least in part, to 
the mining bill that we passed last session. 

Mr. Lorrrivgr. Yes. 

Senator Martone. That was my bill, and extended for 2 years. 

Mr. Lorrriver. That is right. 

Senator Martone. The contract for manganese, tungsten, and chro- 
mite and various other metals. 

Mr. Lorrriver. That has been a stimulus. 

Senator Martone. That wouldn’t have been necessary if we had had 
this other protection. 

Mr. Lorrrince. No, it wouldn't. 

Senator Matonr. This is simply a stopgap measure. 

Mr. Lorrriner. That is right. 

Senator Matonge. Thank vou very kindly for your appearance. 

Mr. Lorrriper. You are welcome. 

(Witness excused.) 

Senator Matonr. Will you identify yourself for the record, Mr. 
Gibson ¢ 
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TESTIMONY OF FRED D. GIBSON, GENERAL MANAGER, NEVADA 
OPERATIONS, WESTERN ELECTROCHEMICAL CO. 


Mr. Gipson. Fred D. Gibson, general manager of Nevada opera 
tions, Western Electrochemical Co. 

Senator Matone. Mr. Gibson, you have been here a good part of 
the time in the day and a half of testimony, and you know the ob 
jectives of the committee, which is to determine the availability to this 
Nation in wartime, and for the expanding economy and security of the 
country, of the strategic and critical minerals, materials, and fuels. 

You also know the prob lems in this area, as to what might prove 
bottlenecks. Will you just proceed in your own words to give the 
committee any information that you think would be he ‘Ipful ? 

Mr. Gipson. I believe the only thing I could offer that would con 
tribute to this session is to point out the possibility of shortage of 
power, so far as we are concerned. 

We have a power contract in the amount of 232 million kilowatt 
hours, and during this power-year we will use close to that amount, 
not quite all of it, but something in the order of 205 or 210 million. 

We have installed equipment that operating in that capacity will 
require in the order of 290 million kilowatt-hours. 

In other words, without additional production facilities, any increase 
in what we now have, we still will be 60 million kilow: tt-hours al ort a 
year. 

Senator Matone. That is with your present installation. 

Mr. GIBSON. Yes. 

Senator Matone. To reach your maximum capacity. 

Mr. Greson. That is correct. 

Senator MaLtong. What do you produce, for the benefit of the record ? 

Mr. Gisson. Our principal products are chlorates and pere hlorates. 
There is a certain percentage of the chlorates that goes into the com- 
mercial market for weed killers, paper bleaching. The greater part of 
the chlorate product ion goes into the production of perchlorates. The 
perchlorates are used by our defense industry for various purposes. 
Some of them we are familiar with and some of them we are not. 

We furnish perchlorates to the Army Ordnance and to the Navy. 
Our material that we produce, 1 would estimate 60 percent of it has to 
do with defense orders. 

Senator MALone. National defense in some manner? 

Mr. Gipson. Yes: in addition to that we manufacture e lectrolytic 
manganese dioxide. That material is all under alloc ae by the Sig 
nal Corps. The material is used, as I understand it, for specialized 
battery service. 

Senator Matone. Could you give us some indication of what you 
think your growth might be over the years ahead, or could be if you 
had the facilities. 

Mr. Gipson. Well, to be conservative, our principal client, the Aero 
jet Engineering Co., I believe now known as Aerojet ie, al, have 
installed facilities for the manufacture of jet units for the Navy that 
require double our present capacity, so far as perchlorates are con 
cerned. 

Senator Matone. What would that do to our power demand ? 

Mr. Greson. That would require an additional 225 million beyond 
the figure that I have given. 
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Senator Martone. What does that mean in kilowatts, roughly? 
What is your load factor ? 

Mr. Gipson. Our load factor is between 85 and 90 percent. It 
would probably be in the order of 25,000 kilowatts, or something like 
that. 

Senator Matone. What would you estimate the time element on this 
growth, if present conditions prevail ? 

Mr. Greson. We are just completing an expansion program of the 
approximate magnitude that we have just mentioned here, that has 
taken us approximately 18 months to build. 

Senator Matone. That is to your present capacity of 232 million 
kilowatt-hours. 

Mr. Girnson. I might point out that during the past 18 months or 2 
years 

Senator Matone. Or 290 it would be that you could use now with 
vour facilities already completed, I think you said, million kilowatt- 
hours. 

Mr. Gisson. During the past 18 months or 2 years we have had a 
construction program to expand the facilities for the manufacture of 
perchlorates, including ammonium perchlorate, in the magnitude of 
around $9 milllion and it has taken about 18 months to do that job. 

Senator Marone. Do I understand that that $9 million expenditure 
which required 18 months now brings you up to a productive capacity 
that could use 290 million kilowatt-hours at the present time ? 

Mr. Gipson. Yes. 

Senator Matonr. On an 85-percent load factor. 

Mr. Grpson. Yes. 

Senator Matonr. How many kilowatts is that, roughly / 

Mr. Gipson. I would imagine it is in the order of 40,000 kilowatts 

Senator Martone. This extension that you anticipate will be neces- 
sary, that would require what time to construct these facilities, if 
present conditions prevailed, and to require the 25.000 kilowatts in 
addition, on an 85 percent load factor, which would be in the ne:gh- 
borhood of 225 million hours? 

Mr. GIBSON. My estimate would be in the order of 18 mont! 3 to Z 
years to. construct those facilities. 

Senator Martone. And during that time you anticipate you will 
practically double your demand for power. 

Mr. Gipson. Yes. 

Senator Martone. Have you made any investigation as to where 
this power is to come from, the source of it ? 

Mr. Greson. I am afraid we have looked at it from a little diflerent 
angle. Of course, we have been in hopes this power would be made 
available at this location because this expansion could go in at this 
location cheaper, dollarwise, and it would be much better for us if it 
were a single plant. 

Senator Martone. A lower-cost operation ? 

Mr. Girson. Yes: but we have investigated - possibility of find- 
ing this source of power in some other locality, realizing that 1t might 
be necessary to carry out these expansion plans in some other place 

Senator Martone. Well, you do have operations in other locations 
at the present time ? 
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Mr. Greson. Very small. 

Senator Matonr. Where are the operations ? 

Mr. Gipson. We have some operations in Culver City, Calif., but 
that is more in the nature of strictly research. 

Senator Matone. It wouldn’t be a place where you could have a 
large operation ¢ 

Mr. Gipson. No. 

Senator Matonr. Have you investigated other areas ? 

Mr. Greson. Yes. 

Senator Matonr. Have you investigated other sources of power 
here ? 

Mr. Grpson. We have ke spt the Colorado Commission informed as 
to what our power requirements might be, and we have a lot of faith 
that they w ill be able to come up with that power. 

Senator Matone. Do you have any information from them as to 
where it might come from ? 

Mr. Gipson. We have discussed the possibility of certain types of 
off-peak energy from Arizona and California, and the possibility 
of being able to work out an arrangement whereby Shasta power might 
be brought into this locality. 


SECONDARY POWER 


Senator Matonr. Can you use secondary power in advantage mm your 
set up ¢ 

Mr. Girnson. We could. To qualify that, we could certainly use 
power, offpeak energy if we referred to the offpeak as being seasonal 
in nature. It would be difficult to operate our process where we 
might have to shut down during certain hours of the day. That would 
make it almost impossible. 

Senator Marc Ne. It is just a question of the type of secondary power. 

Mr. Gipson. Yes. 

Senator Martone. Regarding this secondary power, the testimony 
shows it hastwoangles. It issecondary and it is not available the year 
round; then it is secondary again if the area from which it comes needs 
the power, because they can just refuse to deliver it; is that your 
understanding? 

Mr. Ginson. That is my understanding. 

Mr. Canian. That power is not subject to Arizona taking it prior 
to us if they need it. It is a firm commitment for that season of the 
year. 

Senator Martone. Any certain amount? 

Mr. Cantan. Up to 300 million kilowatt-hours per year. We will 
give you that information when you come to us, but that is coming in 
from everybody and I want to correct it here. 

Senator Matonr. Just to keep the record straight, it has been testi- 
fied by Rollin Smith and others that there are certain amounts of 
power different for each month that you can be guaranteed on the 
secondary power. In other words, you get a certain amount in 
October, a certain amount in November, and all different. 

Mr. Cantan. Mr. Neuman will answer that question when the time 
comes. 

Senator Matone. Yes; it won’t be long now. 
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Mr. Cautan. That is in the category of firm power, and it is not 
subject to withdrawal by Arizona, if we serve notice on them that we 
want to use it. 

Senator Martone. Up to the amounts they specify in the contract. 

Mr. Cantan. That is right. 

Senator Matonr. We will clarify that for the record. 

Is there any further information that you think would be helpful 
to the committee ? 

Mr. Girson. I don’t believe so, Senator. I think the power question 
is the only one. 

Senator Maronr. That is your bottleneck ? 

Mr. Gipson. Yes. 

Senator Martone. We thank you very much for your contribution. 
If anything oecurs to you, any information you think would be he Ip- 
ful to the committee, will you send it to the chairman, Senate Office 
Building? 

Mr. Girson. I will be glad to. 

Senator Matonr. The committee wants to be helpful, but it cannot 
be helpful by covering up some avenue, either a failure to deliver or a 
failure to guarantee the facilities. 

Mr. Ginson. Yes. 

Senator Matonr. What we would like to end with by January 1— 
speaking as only one member of the committee, you have heard the 
testimony on manganese, you have heard the testimony on titanium 
as to its possible displacement or use in place of other strategic and 
critical materials, and titanium itseif is a very strategic material now. 
You have heard the testimony that if delivery could be guaranteed, 
that instead of the 13,400 tons per year for which contracts have been 
let, with only a fraction of that amount being delivered, there might 
be a market for 100,000 to 150,000 tons. 

Therefore, the production avenue is wide open. You heard the 
testimony of the steel companies that are hungry for it, and there 
have been mentioned companies that are ready and willing and 
anxious to get into the business. So far apparently there has been 
some blocks thrown in their way. We are almost starting to clear it 
up. We want to help the individual producers that are now i the 
business, but the — of this Nation are being scared and shocked 
to death every day by press reports of the danger of invasion, when, 
as a matter of fact, we are not producing the one material that could 
make us independent, probably, of the whole thing. 

So the committee, as I have said, is only starting. We want to be 
helpful to the individual producers, but the Nation comes first. 

Mr. Gipson. We appreciate your interest and if I or my company 
can help you in any way, of course we will be most happy to do so. 

(Witness excused.) 


TESTIMONY OF ROY MARTINDALE, CONSULTING ENGINEER, 
LOS ANGELES, CALIF. 


Senator Martone. Will you identify yourself for the record. 

Mr. Marrinpate. Roy Martindale, consulting engineer, Los 
Angeles. 

Senator Martone. You are consulting engineer at the moment for 
the Stauffer Chemical Co. ? 
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Mr. Martinpare. That is right. 

Senator Matone. In what connection ¢ 

Mr. Maririnpate. Consultant on call for the Stauffer Co. 

Senator Martone. But in what connection, what field 4 

Mr. Marrinpae. In the power field. 

Senator Mavonr. You heard the testimony of Mr. Art Newell, did 
you ¢ 

Mr. Marrinpate. Unfortunately I was out. 

Senator Mavone. Starting from scratch, you do know the objectives 
of the committee ? 

Mr. Marrinpate. That is right. 

Senator Matonr. You heard the objectives stated ? 

Mr. Martinpate. That is right. 

Senator Matonr. You know the situation here¢ Would you, for 
the benefit of the record, just outline this power picture, as you see 
it, and anything that you think would be helpful to the committee. 

Mr. Martrinpace. First, 1 might state the kilowatt-hours on con- 
tract of the Stauffer Chemical Co. amounts to 139 million annually, 
and that supplies 3 circuits. It takes 44 million kilowatt-hours an- 
nually to supply each of the other 2 circuits they have available at 
the present time, 

It takes another 44 million to supply a sixth circuit that requires 
some construction work to place into operation. According to the 
schedules that were made out some months ago, their operation this 
year would require an additional 35 million kilowatt-hours. 

Next year it would require an additional 88 million, and in 1956, 
132 million, in addition to the 139 million kilowatt-hours. 

Senator Matonr. You are speaking of cumulative totals or in each 
case was this additional ? 

Mr. Martrinpate. Additional to their contract of 139 million. 

Senator Matone. 156 million would be the total additional that they 
would need up to 1956 ¢ 

Mr. Marrinpdae. 132 million, if the estimates that were presented 
were required by other companies that Stauffer Chemical furnish 
products to. If that product falls off, then of course, Stauffer Chem- 
ical products fall off in corresponding ratio. 

Senator MaLonr. Supposing the area here, which is one of the chief 
producing areas of titanitum—there are only two areas of production, 
New Jersey and Henderson, Nev.—if the Titanium Corp. or even 
other companies were given contracts, additional contracts, in accord- 
ance with the testimony that you have heard here today concerning the 
need for the metal, then it would mean a considerable increase in your 
estimates for power for Stauffer Chemical Co., if those companies 
depended upon you for the production of chlorine and caustic soda 
and hydrochloric acid. 

Mr. Marrinpate. That is correct. 

Senator Martone. Let’s suppose that the 15 tons per day additional 
contract was allocated to the Titanium Corp., and then either to the 
Titanium Corp. or to some other company a couple additional con- 
tracts of 15 tons per day, which would still be way below testified 
requirements of titanium, where would that put your demand for 


power ¢ 
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Mr. Martinpaue. I will have to guess at this, but I suspect the 15 
tons of titanium would fully occupy or require the 6 circuits of the 
Stautfer Chemical Co. 

Senator Martone. That is one additional 15 tons per day. 

Mr. Marrinpatr. Yes. If other demands come upon the company, 
it would require an additional expansion of equipment and power to 
take care of it. 

Senator Matonr. Suppose there were one additional 15 tons per 
day. Assume that. and then assume too; that is, an additional 15 tons 
per day. Where would that land in the power requirements for your 
company ¢ 

Mr. Marrinpaue. I think,the one 15 ton would just about fil’ out 
the 6 circuits of the Stauffer Chemical Co., which would require some- 
thine on the order of 271 million kilowatts total: that is n cluding the 
present 139 million on contract from Hoover and Davis. 

Senator Martone. How much additional power would be required 
if there was one other additional 15 tons per day allocated to the 
area 4 

Mr. Marrinpaue. I couldn’t answer that, Senator, until I knew 
how much chlorine Stautler Chemical would be required to produce 

Senator Mantonr. Could you estimate it from your record as to 
what you are producing now for a certain amount of titanium? Could 
you mate ome estimate fol the ‘Olnmittee, assuming that you got all 
the orders ¢ 

Mr. Marrinpare. I understand that the requirement of titanium 
for chlorine is variable, due to the reeyell 

If I had some const 
very readily, but I don’t have that information at the present time. 

Senator Matonr. Could you get it in consultation with Mr. Smith. 

Mr. Martrnpare. Yes. — 

Senator Martone. Will you do that and furnish the committee the 
data ? 

Mr. Marrinpate. It would depend on Mr. Smith’s cooperation, but 
with that I think we can furnish a very fair estimate. 

Senator Martone. You can let the committee know whether Mr 
Smith cooperates or not. 

Mr. Marrinpace. I am assuming we will secure that cooperation all 
right. 

(Notrr.—Mr. Martindale later affirmed that the theoretical chlorine 
required per pound of titanium is 2.96. ) 

Senator Matonr. Well then, make the estimate. 

What additional estimate can you make, with another 15 tons per 
day beyond the 15 tons additional that has now either been apy lied 
for by the Titanium Corp. or been offered to them, and then on the 
basis of two additional units—I think we are getting close to the 
bottleneck in titanium production. 

Mr. Marrinpare. That is on the basis of one unit and two units. 

Senator Matone. Two 15-ton per day units, in addition to the one 
15-ton per day unit that Titanium Corp. has either applied for or 
has had offered to them. 

That would really be 45 tons per day, in addition to the actua 
contract they have of 10 tons per day, of which they are producing 
about 314 or 4 tons per day. 


r process, 
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ant condition, then we could estimate from.t 
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Mr. MartrinDALe. Yes, sir. 

Senator Matone. There has been ample testimony, I believe, start 
ng with General Metzger, that we have not even scratched the sur- 
face inthe production of titanium. 

Would you agree with that statement ? 

Mr. Marrinpate. | heard his testimony, that is as much as I know 
about it. 

Senator Manone. You have heard other testimony today from steel 
companies. 

Mr. Marrinpate. From the information that has been presented 
here in the last 2 days, there is enough uniformity of opimon, and 
1 assume they are pretty close to being correct, Senator Malone. 

Senator Matonr. We have brought these witnesses anywhere from 
2,000 to 3,000 miles because of their knowledge of the subject, and 
we have brought them to Henderson because located in Henderson 
is one of the two producing companies in the United States of America. 

One is located in Japan and one is located in England, but we 
were just in hopes that we can produce what titanium we need in 
the United States. It has been testified that there is no question 
about the availability of raw material in the United States and in 
Canada. 

So all the committee needs to know is the demand for the metal, 
what it will do in the national defense program. In other words, 
what is holding up the program. 

Mr. Martrinpare. Yes. 

Senator MAtonr. Se we will look forward to receiving your letter. 

Mr. Marrinpate. I will be glad to furnish it. 

(This letter was not received in time to be placed in the printed 
hearings. When received it will be retained in the committee files.) 

Senator Martone. Just address it to the chairman, Senate Office 
Building. 

Mr. Martrinpae. Yes, sir. 


POWER AVAILABILITY 


Senator Martone. Do you have anything additional to offer the 
committee ¢ 

Have you made any study of the availability of power for your 
additional needs in this area ? 

Mr. Marrirnpatr. Yes; I have made some study of the availability 
in the Arizona pool, and also in the Los Angeles pool. 

Without representing any company, I understand negotiations are 
now in progress to secure such power. I am fully convinced, from 
my long experience as an operating engineer with the department of 
water and power, 37 years of it, that if there is full cooperation in 
the Arizona and the Los Angeles and Nevada area, that there is ample 
offpeak power in the area to supply a great deal of the needs that you 
have requested. 

It requires the fullest of cooperation from a number of both publie 
and private utilities. I am saying that on my own, not representing 
any company. I am fully convinced of that, Senator Malone. 

Senator Marone. Has it been your experience that that cooperation 
will be forthcoming? 
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Mr. Martinpate. That is difficult for me to answer. It should be 
forthcoming in the event of a national emergency, without question. 

Senator Martone. Have you made any study of the Shasta power 
availability ¢ 

Mr. Martinpate. To some extent, yes. 

Senator Martone. Tell us about it. 

Mr. MARTINDALE. Only as to the method of putting Shasta power 
into your local systems. It has to be done in probably one of two 
ways: One would be asa repla ement from the P. G. & E. to the Edison 
Co., possibly the Metropolitan Water District operating in parallel 
with local utilities, which they don’t pro bably want to do. 

Senator Matone. This cor pers ation that would be difficult would be 
between the Southern California Edison and the Bureau of Power & 
Light. 

Mr. Martinpae. I am coming to that; that is the other route. 

The reason I am explaining this, if power is generated at Shasta, 
in some way it has to be put into the system here and remain in syn 
chronism with it, or be a power replacement program. 

Following that same line of transmission, the P. G. & E. and Edison 
Co., and through the department of water and power on a water 
replacement, provided there is sufficient capacity available to the 
State of Nevada to use it. 

The other method is that the department of water and power would 
have to operate in parallel with the State of Nevada, and it is not 
equipped to do that on account of too much equipment in synchronism 
which will overload the interrupting duty of the equipment. 

Senator Matonr. Will you make that a little clearer. 

Mr. Marrinpatr. Large systems that operate in synchronism are 
provided with oil circuit breakers that have certain interrupting duty 
on the equipment. If the interrupting duty is exceeded, then the 
equipment may fail when interrupting the circuits. Therefore, sys- 
tems operating in parallel have to keep their short-circuit values to 
the extent that it will not exceed the interrupting duty on their 
equipment. 

That is the reason each company has to be careful in operating 
in synchronism with another, and that is why at Boulder there is some- 
think like 3 or 4 separate systems all operating separately from each 
other. 

Senator Matone. Well, that is not the reason we have them, is it? 
The reason we have them is because we sold it separately and they 
put their own systems in. 

Mr. Martinpare. It would require a good deal different equipment, 
Senator Malone, if they were to operate in parallel, heavier equip- 
ment; very definitely it was designed that way. 

Senator Martone. Let’s start this power from Shasta Dam. The 
P. G. & E. has a contract, a postage-stamp contract of 1 mill per 
kilowatt-hour in taking the Shasta power any place within the area 
as far south as Bakersfield, is that right? 

Mr. Martinpae. That is right. 

Senator Martone. Is the Bakersfield area where the Southern Cali- 
fornia Edison Co. ties up with the P. G. & E.? 

Mr. Martinpate. That can be a variable proposition. A good deal 
of the time the P. G. & E. and the Southern California Edison Co. 
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operate in parallel and during such times as they operate in parallel, 
the power can flow directly into the Southern California Edison Co. 

Senator Matonr. From Shasta ? 

Mr. Marrinpace. That is right. 

Senator Martone. It can also flow the other way, from Hoover Dam. 

Mr. Marrinpate. That is right. 

Senator Martone. I think if you go down to the Dam here, down in 
the center of the dam, and sit there and watch those two boards 
operate, you can see just what you are talking about. 

Mr. Martinpate. I have done it m: iny times. 

Senator Matonr. So have I; I was there when they designed 

Mr. Martinpa.e. So was LI. 

Senator Matone. Let’s just take that from Bakersfield down into 
the area and use the power that you displace there up here, without 
it leaving this area, and see where that gets you. 

Mr. Marrinvace. I wouldn’t want to answer for the Southern Cali 
fornia Edison Co. 

Senator Mautone. I don’t care about that at the moment. 

I am talking to you as an engineer about doing the job if you had 
the leeway to do it. 

When I say I don’t care about the Southern California Edison Co., 
we are not discussing them at the moment. We are discussing their 
facility. 


PARALLEL OPERATIONS 


Mr. Marrinpaue. It is a physical impossibility for Southern Cali 
fornia Edison to operate in parallel, possibly with the metropolitan 
water districts, but the company doesn’t operate the metropolitan 
water system out of Boulder in parallel with their other system, 
only occasionally. 

Senator Martone. But they can. 

Mr. Marrinpate. They can, largely due to switching. I under- 
stand that is their practice, and they probab ‘ly have good reason for 
that. I don’t know all of them, but I presume it is—well, no utility 
likes to overtax any part of its equipment and have too much inte 
ruption duty in one spot. That is why utilities operate separately. 

Senator Matone. That is one reason. I remember a long ways 
back, about the time that Mr. Scattergood went into Southern Cali 
fornia, ailing in health— 

Mr. Marrinpate. That was before I arrived. 

Senator Martone. And not only recovered his health, but took Los 
Angeles away from the Southern California Edison and established 
the Bureau of Power and Light. 

You have read that history, I suppose ? 

Mr. Marrinpae. I was there. 

Senator Martone. Let’s forget about the animosity that may exist 
there still, to a certain extent. If you were hired as the general man 
ager of these three companies to put the power where it belongs, say 
30,000 kilowatts of it—and you are taking much more power than that 
down to Southern California from here—what would you do and 
what problems would you have to overcome 4 

We are talking now on a national defense basis without trying to 
build up one company at the expense of another. 
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Mr. Martrinpate. I think you would leave your companies oper- 
ating as they are at the present time and separate a part of the 
Nevada system, which they can well do, and operate it in parallel 
with the department of water and power. That is about the only 
practical way it can be done. 

Senator Matone. And you would keep a certain amount of power 
here in lieu of the Shasta power that went into the Southern Cali- 
fornia area ? 

Mr. Marrinpacte. That is right; but it would require a split oper- 
ation locally. 

Senator Matone. Does it require you to solve any great problem if 
the w illineness to do it were present Y 

Mr. Marrinpate. Up to an amount of, say, about half a unit of 
10.000. 

Senator Martone. What do you call a unit? 

Mr. Marrinpaue. I meant a Hoover unit, which is about 42,000 
kilowatts. 

Senator Martone. Kilowatts? 

Mr. Martrinpate. Yes; say 42,000 kilowatts. 

Senator Matone. What is the unit? 

Mr. Marrinpae. 82,500, up to about half a unit that could be 
worked out fairly practically, provided the Nevada system can be 
separated, could take that much load the year round. 

You might not want it at a constant supply the year round, but it 
would have a certain feasibility. 

Senator Martone. You have heard the general lament here that 
they have to take second: ary power. The »y want it the year round. 

Mr. Martinpate. Yes, | have heard that. 

Senator Matonr. What are we complaining about then? 

Mr. MARTINDALE. Up to the limits that I indicated, there is a pos- 
sibility of doing the next thing, working out contracts to do it with. 

Senator Matonr. You are talking about possibilities now and un- 
willingness to do it. You are not talking about the problem on a 
national defense basis, are you, when you get into the refusal to 
cooperate ? 

Mr. se Again let me say that up to about the amount I 
mentioned, it is a physical possibi lity. 

Senator M ALONE. That is what we are trying to get, about 40,000 
kilowatts, and we now have 30,000 allocated to this area. 

So you say—and I understand your testimony perfectly, otherwise 
I wouldn’t have suggested it in- 

Mr. Martinpate. I am doing this on my own. 

Senator Mauone. In 1935 when I was consulting engineer on the 
Central Valley project, looking forward to this time when it was 
available. 

The Colorado River Commission app lied for 90,000 kilowatts of 
power 6 years ago at my instigation; 5 or 6 years elapsed before any 
power was made available through a contract to the commission, 
and then 33,000 kilowatts were made available through a contract, 
3,000 in the northwest portion of the State and 30,000 here. 

We need 50,000 in the northern part ot the State and at least 40.000 
here, which would make 90,000 kilowatts that were applied for long 
before the Shasta power was taken up in any other contract, and that 
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would mean about 18 percent of the Shasta-Fulsom power coming 
into Nevada, and 64 percent of Hoover Dam power going to California. 

Mr. Marrinpare. Just about that. 

Senator Martone. Then we agree up to now. I understood you to 
say that it is perfectly feasible if they saw fit to cooperate. 

Mr. Martinpare. Not perfectly fe asible. I think the physical con- 
dition is that it could be, it would be possible to work out, so far as I 
know. ‘There may be conditions of equipment interrupting duty of 
switches, and all that sort of thing, that can enter into the problem and 
1 wouldn’t have accurate knowledge of it any more. 

Senator Matone. Would you say that any of those problems would 
be insurmountable or would be in excessive cost ? 

Mr. Marrinpate. No; I said they were physically possible. 

Senator Matone. All that stands in the way of it is the willingness 
to cooperate on a national defense basis. 

Mr. Marrinpate. I don’t know what the price would be, Senator. 

Senator Martone. We didn’t talk price at all. I am talking about 
getting it up here. 

Mr. Marrinpate. Yes. 

Senator Matone. It is done all over the United States, is it not, 
an interchange of power between power companies ¢ 

Mr. Marrinpae. Very generally all over the country. 

Senator Matone. And with the proper charge, if there is any more 
load or more—we will say—distribution on the part of one company 
than on the part of another, that is demonstrated by the 1 million 
per kilowatt-hour postage stamp rate that the P. G. & E. oe made 
and signed a contract for with the Bureau of Reclamation to dis- 
tribute Shasta power and Folsom, I suppose, any place within the 
valley area. 

You are familiar with that contract, are you ? 

Mr. Marrinpate. I know of it; I am not familiar with the terms. 

Senator Martone. The limit of their transmission is a good deal 
farther than it would be to deliver the power to the summit, where 
they now do deliver power—the P. G. & E. to the Southern Pacific 
Power Co.—but not under contract to the Colorado River Commis- 
sion. They can keep it away from Nevada any time they are short 
of power in California, and when they raise the price of power in 
California, it is applicable to Nevada. 

All we wanted under this application was the same condition in 
Nevada, when they withdrew the power from Shasta Dam, the Bureau 
of Power and Light and the Southern California Edison and other 
companies receive power from Hoover Dam—that is to say, it was 
their power. So we have no authority to raise the rate because we are 
higher priced in Nevada or have any right to take our power back, 
to take Hoover Dam power for use in Nevada when we are short in 
Nevada. 

I think you have made it entirely clear in your testimony and I 
appreciate it. Of course, there is nothing an engineer can do but 
testify to that effect if he just cuts himself loose from the companies 
and talks cold turkey. 

Mr. Marrtinpate. Let me say again, if all the systems in what you 
call the Southwest, which includes the Pacific Light and Power and 
Southern California Edison Co.—if all of them had perfect cooper- 
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ation then you could do a good many things, but you still have to 
remember the limitations of equipment. 

Senator Matone. I think the limitations of equipment right now— 
and I am not speaking from personal observation, but there is a power 
expert with the Bureau of Reclamation who understands it—there 
might be a limit right now of the amount of power the Southern 
California Edison could transmit across the Tehachapi Range. 

There might be a limiting factor which could be corrected with 
this cooperation that you are describing. In my present capacity I 
don’t run the Colorado River Commission nor do I have anything 
to do with the negotiations, but I do still consider it my job to point 
out the possibilities. 


BRIDGE CANYON 


I have a bill in to build Bridge Canyon. That bill will go through 
the crucible before it passes, if it does pass, but Bridge Canyon will 
be built and Glen Canyon will be built. 

Mr. Martinpace, That will be very helpful for this area. 

Senator Martone. If you are a ar W the Colorado River, you 
know that in 1927, 1928, and 1929 all of these dams were mapped 
out. There hasn’t been any - ange since to amount to anything. 

I am informed by one of the best power experts I know with the 
Bureau of Reclamation that once the Bridge Canyon Dam is com- 
pleted and Glen Canyon is completed, Glen Canyon furnishes the 
storage. 

Mr. Martinpate. That is right. 

Senator Martone. About a 26 million-acre capacity. 

Mr. Martinpace. About the capacity of Lake Mead. 

Senator Martone. That was the projected capacity, and it was raised 
to 31 million, I believe. Bridge Canyon has very little storage, but 
has a large power capacity. 

Mr. Martinpatr. That is right. 

Senator Martone. But the two together, once constructed and 
ordinated with Hoover-Davis Dam, and Parker Dam, means that 
practically every kilowatt on this river will be firm power, if that 
could be brought about. 

Mr. Martinpate. That is a little bit far, but most of it would be, 
Senator, and it would make a very wonderful hydroelectric system 
in this area if it is completed. 

Senator Matone. There would have to be certain modifications. 
will let you argue with the Bureau of Reclamation expert. 

I have not questioned his figures because I have never found it 
necessary, but he knows that it would take certain modifications of 
operations, but it would be an ideal situation on this river. 

Mr. Martindace. No question abont that. 

Senator Martone. You agree ? 

Mr. Martrnpate. Yes. 

Senator Martone. You also agree that if you had full cooperation 
of the companies and the Bureau of Power and Light and the Colo- 
rado River Commission of Nevada, that there would be very little 
problem, a very small problem to solve in transferring Shasta power 
to southern California, and additional power from Hoover Dam. 

You have already testified to that, unless you want to change it. 
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Mr. Martinpave. I don’t know as it would work out as a power 
replacement. It depends on what the Edison Co. would do in extend- 
ing lines to Bridge 

Senator Martone. I am not talkir 
talking about Shasta. 

Mr. Martinpare. I thought you meant the completion of the Bridge. 

Senator Matone. No; I mentioned that for the future. 

Mr. Martinpae. Then I misunderstood you, 

Senator Martone. It would be a minimum of 6 years if we passed 
the Bridge Canyon bill next year. 

Mr. Martrinvare. | thought you referred to the other. I doubt then 
if there would be the necessity for the exchange of power under that 
condition; that is what I meant. 

Senator Martone. I think it would be minimized, but it will take the 
full cooperation of everybody to do what you and I agree can be 
done if these upper dams are completed. 

We will leave those dams in abeyance because we know they are 
6 years away. We are talking now about power for this area for 
national defense purposes. That 30,000 kilowatts of power is now 
under contract for southern Nevada with the Colorado River Com- 
mission. It is simply a question of making that amount of power 
available here, not Shasta power actually being brought into this 
area at all. 

I think you would agree with that statement. 

Mr. Martinpace. I don’t know what the prices would be, Senator. 

Senator Matonr. I am not talking about price. 

Mr. Marrinpate. I don’t know about that. 

Senator Matonre. We can get the price. We would have to nego- 
tiate, but your testimony agrees that with full cooperation it could be 
done. 

Mr. Martinpate. That is right; I am speaking of the physical con- 
nections and full cooperation. 

Senator Matonr. Thank you. Do you have anything to add? 

Mr. Marrinpate. This is probably more important to this area, and 
that is, there is considerable energy available to this area from the 
Arizona and California power pools, if the same degree of cooperation 
is worked out. 

Senator Matone. I fully agree with you. Do you agree with me, 
after listening to the testimony for a day and a half, that it would be 
necessary to get full cooperation, and that you could use about all 
the power you could get here if we could assist in breaking the log 
jam on the production of titanium ¢ 

Mr. Martinpate. Yes; there is enough power in the two areas to 
fulfill the conditions that were mentioned in the testimony this morn- 
ing. ; 

Senator Martone. If you have any further information to offer the 
committee, I would appreciate it if you would write the chairman at 
the Senate Office Building. 

Mr. Martinpace. Excepting that the latter part of my testimony 
was on my own. 

Senator Matonr. Thank you. You are a consulting engineer, and 
every once in a while a consulting engineer has to cut loose if he is 
asked a fair question. 





about the Bridge. I am now 


ir 
ip 
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Mr. Marrinpate. Yes; thank you. 
(Witness excused. ) 


TESTIMONY OF VAN ENGLESTEAD, DIRECTOR, CIO OF NEVADA 


Senator Matonr. Will you identify yourself for the record? 

Mr. Enatesrrap. I am Van Englesti Se representative of the United 
Steel Workers of America, CIO. 

Senator Matone. Well, you have become a part of this area, Van. 
When I knew you you were a workingman in Pioche. 

Mr, Enaiesrrav. Senator Malone, I still consider myself a work- 
ingman. I have just changed my surroundings s 

Senator Martone. I never knew you to do anything but good up 
there, 

We havea problem here. | guess you have listened to the testimot y 
for a couple of days. 

Mr. EnGiesteap. I am sorry, Senator, I only got here yesterday 


morning. LI wish I could have, because it is verv interesting. 

As to what has trai spired since yt tera Ly noon. l am ec mplete Ly 
In) the dark. 

Senator MaAnony Che testimor \ is been that there is almost un 
limited opportunity for development in this area if we can whip the 
production problems, get the bugs out of the production problen 
producing titanium in this area, and { power can be avallable. 


I didn’t intend to ask you any technical question. There is a cor 
siderable problem facing the Nation. We have slowly become de 
pendent over t! 
unfortunately, for many of the materials and minerals that we can 
run our economic system in peacetime without, and certainly couldn’t 
fight a war without. 

One of the metals is tungsten, with which you are fi im liar; whether 
you know anything about it technically or not wouldn’t be necessary. 
You have worked in the area and many of your saltsumeaen are still 
there. 

You have worked in the lead and zine areas in the production of 
those metals. You know the effect on the area, on the employment, 
when excessive amounts of such materials are imported from what 
I often refer to as “sweatshop labor nations” or lower wage standards 
of living nations. 

We have become dependent on Burma, southern China, and Mexico 
for tungsten that we use in the United States, simply because in Burma 
the wages may be 40 cents a day—when they receive wages—with 
no protection to the worker at all in the matter of unemployment in 
surance, industrial insurance, social security, and so on, that we have 
in this country. 

Asa matter of fact, the wages in some countries per day do not more 
than equal the industrial insurance payments and the unemployment 
insurance payments and social security payments for a worker in this 
country, exclusive of his wages. 

So that is the problem, and you might say it applies to lead and 
zinc as well. The lead and zine market has been broken late ‘ly through 
the importation of lead and zinc from the low wage countries in such 
quantities that it is no longer needed from the high wage living stand 
ard areas like Pioche. 


89888 54 pt 13 


1e last 20 years, on foreign nations across the oceans, 
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I just referred to Pioche because it happens to be located within om 
area, but there are other areas like the Kansas Missouri-(¢ Yklahoma 
areas, and they are on the verge of closing down because of this 1m 
portation of low wage produced material. 

I will just ask you a general question and will be glad to have you 
discuss it. What do you think the conditions laid down by Congress 
would have to be over a long-range basis to encourage investments and 
protect the workers who are in the many industries? 

| only named three minerals. ‘There are also many industries, ma 
chine tooled industries, watch industries, and they are all in the same 
boat. 

In 1934 the Trade Agreeme nts Act transferred the constitutional 
responsibility of fixing duties and excises—as we refer to tariffs and 
import fees—to the executive, meaning the State Department. They 
have used their own judgment in the last 20 years in contracts, lower- 
ing these excises to where we have now reac ‘hed the point where there 
Is no protection for the worker or the investor. 

What do you think Congress ought to do to reestablish the confi 
dence in the worker and the investor in industries affected through 
the low wage standard of living, wherever located ? 


MUCH UNEMPLOYMEN' 


Mr. Enoursreap. Well, Senator, that is quite a question for me to 
attempt to answer, but I do have a few definite opinions on it. 

Senator Martone. You understand it, Van, or I wouldn’t ask you. 

Mr. Eneuesreap. In my mind, and thinking of my organization, we 
are certainly concerned and alarmed at the situation. We look around 
and see the old established industries fold up and walk away. We 
wonder why that has to happen. 

We realize that the cost of production for lead and zine or manga- 
nese, or whatever it might be in this country in excess of what it costs 
in other countries, but we still say we have to live, the working man 
_ to live. We know that if you pit foreign labor against the Ameri- 

1 labor market with no barriers or anything to offset the balance 
‘ saxwhi re along the line American industry is going to suffer. 

In the Pioche area, where I am not too familiar with the figures, but 
say 6 years ago we had employment in the area of between four and 
five hundred miners, and I think now we probably have 150. That is 
stretching it quite a lot, if we do have 150 miners employed in the 
area. 

The same thing has happened around the Utah area, around Park 
City. We have had a group of underground miners up there in 
excess of 4,000 or 5,000, and I think that figure now is down to less 
than 2,000. 

That has caused an awful disruption on the working people to have 
to go out and seek new jobs, leave ests iblished homes. It is also an 
awful hards ship on industry, and the mining indutry particularly, to 
have to close up, because in all probability—at least I have been told 
this, and I believe the people who told me know what they are talking 
about—that it is practically prohibitive to reopen most of those mines, 
although the life expectancy still had from 10 to 50 years to run. But 
the expectancy now 1s about gone because the cost is prohibitive to go 
back unless an emergency was such that you had to go back and 
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reopen the mine. That would be the only way. The mining compa- 
nies themselves wouldn't be able t to reopen under their own steam. 
‘They would have to have help, ana I mean it would tuke alk CHOrMmOuUsS 
amount of help Without the people fo go ahead with the know-how 
to do it. 

We hate to see the muning interests or the miners themselves broken 
up and channeled into new jobs because we understand and realize 
that in the event something does come in the future where you are 
going to have something like that you have + Ol o years of training 
periods to produce pe rsonnel and miners and everybody else that can 
satisfactorily carry on that type of operation. 

Somewhere along the line L believe there should be a balance struck 
somewhere to insure and protect the mining industry generally 
throughout the United States, regardless of the type of metal or what 
il might be. You Call » the supports pul on tungsen and lhahnganese, 
and that is about the pit thing we have left now that is interesting 
any mining companies at all. There is quite a search for manganese 
because they have a guaranteed price for 2 or 3 years. It doesn’t 
allow them, the Way conditions are, I don’t believe, to compete too 
much with foreign metal, but it does allow them to go out and get 
established and hope that after that perloa has expired that they 
would still be able to operate. 

Senator MALONE. You are talkin ase the type of legislation that 
ni\ bill that was passed g vave them a2 ye r period, more or less, of life. 

Mr. Enciesreap, ‘That helped quite a lot. 

Senator Mavtone. But it wouldn't be hecessary if you had some 
equalizer as a principle between the low wage labor in the foreign 
nations across the oceans and the wage stand lard of living here ? 

Mr. Eneirsrrap. No. If you had some sort of balance, that 
wouldn't be necessary al all. lL bring this out, what the mining indus 
try is doing, because the y are guaran teed some protection, pat if the 
protection Was a hori il, standard thing set up that the y could weigh 
and see every day, and know what the operation procedure was going 
to be, 1 don’t think you would have too much trouble. That is the only 


place it could be established. 


NATIONAL-DEFENSE FACTOR 


Senator Matone. Isn’t there a national defense factor there ? 

Mr. Enciestrap. That is the biggest thing. If something can’t be 
done to keep these mines in operation, when the national defense factor 
does come along, it is going to be a very critical thing. You are going 
to lose what production is available now and would be then, and there 
would have to be a period of 2 or 3 years of hard work and an awful 
lot of expense to ever get under normal production. 

Senator Martone. You are familiar with the talk coming out of the 
State Department that when these men are thrown out of work, that 
they will try to establish some kind of training school to train them to 
do some other kind of work. 

You have heard that propaganda. What do you think of that sort 
of procedure ? 

Mr. ENGLESTEAD. Well, it would be very nice if they could and 
would, but I don’t have too much faith in that. When a man gets on 
the bum, he is on the bum, that is all. 
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Senator Martone. If he learns to be a good miner, it takes him 3 or 4 
vears, does 1t not, just as it takes about as long to become a real good 
miner as it does to get a college education. 

Mr. Enciestrap. In some respect I would say maybe what you learn 
to be a miner would come a little harder than a college education. 
Chey are a specific breed of men who have lot of pride. ‘They are 
very nice individuals, maybe a little rough, but they are proud of the 
occupation, and without an incentive to keep those guys in the mines, 
or maybe that is one of the reasons the miners are in trouble. The 
mine operators have to } roduce an incentive to keep the guy n there 
ilo ory ith ot] ier industries. 

Your life Saeco ney isn’t as long a n some factories, and the 
hazards involved : i little bit more, but it 1s the type of job where 
the livelihoc cd ied toa certain type of people ind they stay with it. 
L ean’t pass a dump that has 2 tons of muck, without wanting to see 
what is in there. It is a curiosity, and you hear people talk about 
mines and you hear, “Well, it i: about time you put on youl hat and 
went back to the trade.” 


But until something is done, lead and zine is the only thing T am 
wel] acquainted W th around the wea, and ul le omething ] dol © 
] . e . oa ] ] 1 > . ef »} } 
ere, We Can write off ead and Zit production Ss such, uhiess some 
thi ¢ comes out with the product on of copper or somethn oO else in 


conjunction with it, but you ean just about write off lead and zine 
production in the Western State 
Senator Matonr. As an illustration, we gave $25 million to a com 


pany to produce lead and zine in Morocco, and we are encouraging 


foreign produet ion. L will agree W ith you. 


I worked in the mines at one time, in the mills as a boilermaker’s 
helper one time, and I agree with you they are a little rough, but 


they know their business. If they do know their business they can 
spe attached to their occupation. 

Wel Van, the committee ap age ites your appearance here. I 
hope i s is the beginning of yo operation. You know the ob- 


jectives of the committee, “to determine the avail: ibility of these ma 
terials called strategic and critical in wartime. The minerals you 
have mentioned are only two out of more than 77. We are taking 
them one ata time. We have had a 3-day hearing in Seattle. 

I might say, I think you will agree that the investors’ interest and 
the workingman’s interest are common to this problem. When you 
whip the problem, then the workingman and investors have another 
problem of determining wages and working conditions, but there is 
no use arguing about that until we whip the first problem. 

If we are out of production, there is no problem between the work- 
ingman and the investor because there are no jobs or investments. 

Mr. Enotesteap. That is right. I might say, Senator Malone, that 
maybe you are not too familiar with it, but over the past 2 or 3 years 
the United Steel Workers have sent groups to Washington to try to 
arouse some interest in the lead and zine mining in the west. 

They haven’t been too successful. One of the reasons they haven't, 
probably, is that they didn’t go at it in the right manner. They went 
in and buttonholed and talked to practically every person on Capitol 
Hill if they would sit down and listen to them. I don’t think they 
made the right approach by not looking to someone who was really 
interested in the problem, and could give a little organized help. 
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The steel workers want to, or have stated that they intend, to do 
something to protect the phght of the American worker. Tl hey are 
etting concerned now as to importation of iron ore and steel and 

like that. 

It keeps increasing all the t me, and of course, the organization 
| belong tO 1s predom ie! tly steel worke1 s, and that hasn’t come into 
their attention too much until lately, but President MeDonald in 
February snid in his speech, when he was installed as president of the 
steel workers’ union, that he intended to _ into this and do some 


thing about the importation of goods or raw iaterials 
He didn’t necessarily come out and itemize the thin os that was je0 
pardizing the well-being of the American worker. I think you can 


gel every bit of cooper: ition the committee needs from that group, and 
I think vou will find as the become acquan ted with the problem they 


ill cooperate, and I am sure you can acquaint them with it. 
Senator MALONE. The same problems contronted the wate hmake rs. 
Phe watch I have on my wrist was made in Switzerland. The tariff 


was down, so there was no protection to the American workers, and 
these are the same American workers that make the instruments, the 
delicate instruments, for the a rplane 3 in national defense as well 
as cotTmerce, 

So when we lose these workers, like the watchmakers tell me it 
takes 4 or 5 years to Deco me a good watchmaker, and it is a selective 
thine, so that m: ny of them never do 

When you los se the se workers your 1 rational defense e ffort 1S weak- 
ened. You have the same in the machine-tool industry. There is 
ho question but what Belgium can whip you to death in the machine 
tool industry. 

You are selling everything to the Government, and when that quits, 
of course, there could be a very serious displacement. 

Well, Van, I appreciate very much your appearance here, and I 
hope it is just the beginning of the cooperation with the committee. 

Mr. Ene LESTEAD. Well, Senator, if I can be of any help I will be 
glad any time to, because I am vitally concerned with a third of my 
coworkers out of work right now, and I look and see Mr. Buehler in 
the mining business, and I have known him for a long time, and I 
know that for about 3 years he hasn’t turned a wheel. I am sure he 
would like to get back ~~ production. 

Senator Matonr. He is probably responsible to a good many in- 
vestors and you are anita le toa vood many workers. 

Mr. Eneiestreap. We have been associated pretty much along cer- 
tain lines. We have been in lots of dealings together as labor and 
management, and when he is not operating it hurts the boys, too. 

Senator Matonr. I want to say that I have observed the Pioche 
area over a period of close to 30 years, and I have never seen an area 
where there was more cooperation between the workers and man- 
agement. I think it is one of the best in the United States. 

Mr. Enetesreap. I think the cooperation is good. I have always 
said that we have the best operators inthe country. They were gentle- 
men and decent, and we always got along. We had petty difficulties, 
but nothing was ever major, and that is why I say we can appreciate 
their problems, because they tell them to us and we realize they are 
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the truth. We know their troubles, so we become concerned with 
them. 

Senator Matonr. Thank you, Van, very much. 

(Witness excused.) 

Senator Matonr. Julian, will you identify yourself for the record. 


TESTIMONY OF JULIAN MOORE, MANAGER, BASIC MANAGEMENT, 
INC., HENDERSON, NEV. 


Mr. Moore. Julian Moore, manager, Basic Management, Inc., Hen- 
derson, Nev. 

Senator Martone. You have heard the discussion for 2 days and 
know the objectives of the committee. Your experience in this area 
has been long and in detail. I know you are familiar with the opera- 
tions here and the efforts to get established in the Colorado River 
Commission, and I have no particular questions to ask you, but if you 
have any general statement of information that you think would be 
helpful to the committee, we would appreciate having it. 

a Moorr. Senator Malone, I don’t think I can add anything to 
whi: t has already been said. T recognize the thing that you are trying 
to sie up. and we have been familiar with the shortage of power in 
the area a long time. The Colorado River Commission is trying des- 
perately to meet the increasing demands for power. 

On the level that I work, we are concerned with the operational de- 
tails of the water system, and things like that, and we must keep those 
things in mind. I do think that the work that you are doing here is 
going to be of great benefit to Henderson particularly, and that, of 
course, is something that I am vitally interested in. 

I have watched this thing grow out of almost nothing and develop 
into a substantial chemical and metal operation here, which we are 
all very proud of. 

Senator Martone. I was a little ahead of you. I came down here 
when there was nothing between Las Vegas and the river in 1927, and 
only about 3,500 people in Las Vegas. 

I have seen it grow from that status, and Iam even more interested 
in it now. It would be impossible to be any more interested in it 
because we have put out the facts and had the full cooperation of the 
present Acting Chairman of the Commission, and were successful i 
getting 36 percent withdrawal, 36 percent of the firm power of the 
project at Boulder Dam—now Hoover Dam—which started this off. 

Then you have one-fourth of the Davis Dam power to throw into the 
pot, and now have a bill in to build Bridge Canyon and we hope to keep 
it moving. We are also interested in the water, the 900,000 acre-feet 
of water that will be available for many years ahead. 

Power and water is your need at a price that can be used, of course. 

Do you have anything further? 

Mr. Moorr. No, sir. 

Senator Maronre. If at any time you think of anything which would 
be helpful to the committee, we would appreciate it if you would write 
the chairman, Senate Office Building. 

(Witness excused. ) 

Senator Martone. We will take a short recess at this time. 

(Short recess. ) 
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Senator Mavone. Mr. Cahlan, will you identify yourself for the 
benefit of the record ? 


TESTIMONY OF A. E. CAHLAN, ACTING CHAIRMAN, COLORADO 
RIVER COMMISSION, HENDERSON, NEV. 


Senator Matone. You have listened to the testimony for nearly 2 
days now, and you know the objectives of the committee, which is to be 
helpful in production to make available to the United Siates tl 
strategic and critical minerals, materials, and fuels in time of war fs 
for the expi anding economy. 

[ know in general the efforts of the Colorado River Commission, but 
the committee will be very appreciative of anything you may have to 
say that would further this program. 

Mr. Cantan. The biggest obstacle that we have run up against in 
obtaining additional power for this area has been the inability of the 
industrial plants at Henderson to contract for over a long period of 
time for firm power. I think that is one point that should be stressed, 
that the maximum contract we have been able to get for this additional 
power has been on a 5-year basis. 

Arizona has insisted that we contract for firm power on a 10-year 
contract. That was offered to the people here at the plant, and they 
said they were unable to contract for it on that period of time. 

The committee will be interested, of course, as you know, Senator 
Malone, that the State of Nevada in making these contracts acts largely 
as a liaison agent, although we are the contracting party. We have 
to make sure that the State is made whole on any contracts that are 
made, and when we sion up for power we have to know that it is Fong 
to be sold for the period of time that it is signed for. That is one 
point. 

Secondly, with regard to Shasta power, that has been discussed 
many times with the heads of the industr ial firms here at the plant. 

The low power factor and the necessl ity for firming that Shasta 
power has so far been an obstacle that we have been unable to over- 
come in the minds of the potential users here at the plant. 

Those points occurred to me as we went along here. I don’t know 
how far you want to go into this power situation for the record. 

I might give these figures which I think probably will be of help. 
Nevada has from Boulder Dam 741 million kilowatt-hours of power 
per year. 

We have firm from Davis Dam 236 million kilowatt-hours per year 
making a total of 977 million firm power. That has been rept, 355 
million to the so-called 3 southern Nevada contractors, which are 
Southern Nevada Power Co., Overton Power District, al Lincoln 
County Power District. 

Six hundred and twenty-two million kilowatt-hours goes to the 
Basic plant, which is in the Hoover-Davis pool, and carries a Boulder- 
Davis pool rate that Mr. Smith referred to. 

In our contracts with the Basic plant operators, we agreed to use 
the best efforts of the Commission to obtain additional power from 
whatever source is obtainable in this southwestern area. -We have 
from time to time taken estimates from the Basic lessees, so-called, 
to ascertain their power needs and project it over a period of time into 
the future. 
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We have conducted our efforts to have that power available at the 
time they need it. You are familiar with the capture and return 
clauses of the Boulder Dam contracts. We have now withdrawn all 
of the power from there. 

There is from time to time additional power availab 1 from Davis 
Dam, in addition to this firm power. We use some of that powe1 
er used some of it this year. The Commission has made, and 
will » hi appy to mi ake avail: ab le to you, Senator Malone, or give you 
the 5 ivures from it, at the reques t of the lessees at the Basic plant, a 
survey of a steam plant to be stalled 3 in this area, using either natural 
gas or oil. 

We have that survey, which we will be happy to turn over to you, 

Mr. Neumann can read into the record the salient points of that 
survey as to price and the capacity, and so forth. 

If you want to ask some questions now we will answer them for you. 

Senator Maronr. Of course, my personal interest I can discuss with 
you at any time that which might go further than the committee’s 
Inte rest. 

‘he committee’s interest is centered in the necessity for the products 
that are being produced here in the national defense picture, but also 
in the matter of the growing economy of the Nation. 

The Insular Affairs Committee is charged by Resolution 143 to de 
termine the availability of the materials. It has been made part of 
the record here at this time. 

Titanium is one of those materials, and other products manufactured 
in this area, which are necessary to the production of titanium in 
making that metal available in quantities necessary for national de 
fense, and of course, for the expanding economy as you have heard tes 
tified here yesterday and today. 


PRODUCTION LAG 


It seems to the chairman of the committee that there is an unusual, 
an unavoidable lag in production, but at least there is a delay that is 
verve mis irra ssing. 

Since this area is 1 of 2 productive areas in the United States of 
America in this important matter that you have heard described at 
considerable length, speaking as one member of the committee we 
would like to know what the prospects are and what is being done 
about it to increase the production of that important metal here. 

We will take up the Du Pont Co. in the New Jersey area in a Wash- 
ington or New Jersey hearing. 

You heard the testimony that for the national defense the plans, of 
course, are in the making, but they don’t dare let contracts on the 
basis of the use of titanium that they would like to have because they 
are not only afraid it will not be available, but that it is almost certain 
that it will not be available. 

So it would seem to the chairman of the committee that the field is 
wide open. For the benefit of the committee, we would like to have 
the ideas of the Colorado River Commission as to just what they can 
do, or are prepared to do, or what they think would happen if ‘addi- 
tional contracts were available for the titanium, which would mean a 
substantial increase in the production of some other industries here, 
notably the Stauffer Chemical Co., in chlorine, caustic soda, and hydro- 
chloric acid. 
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L think you heard the testimony of the representative of these con 

panies, that they would need large additional amounts of power. I 
know you are exactly right that the State must be safeguarded when 
vou sign a contract from loss in the event the power is not used. 
' That was the reason, of course, when I was secretary of the com- 
mission in 1927 to 1935 that I fought so hard and was successful in 
getting the right to relinquish the power under certain conditions and 
to secure it again without prejudice because at that time we used 
practically no power in the area, and there was no plac e to take up 
the power. 

Now you do have a little more latitude, but there is a limit to that 
latitude of course. 

So tlie larger your power use grew, the greater your latitude in 
more power, but I hope that the information that has come to light 
during these hearings will help bridge that connection between the 
ictual users; that is, the users of the power now in use and their po 
tential use and the work of the committee. 

I know that the committee is very anxious to do anything they can 
to furnish the necessary power. 

So it would be helpful I think if you made a part of the record your 
negotiations and your status in regard to securing the second 
power that has been mentioned. 

(The informat ion refel red to follow a3) 


COLORADO RIVER COMMISSION OF NEVADA 
H lerson, Nev., September : 
Senator GEorGE W. MALONE, 
Nenate Offi« Building, Vi hington, D. ¢ 
DEAR SENATOR MALONE: Mr. A. E. Cahlan thought that some data concert 
the probable cost of power if generated by steam at Henderson, would be 
value in your report on titanium production 
In searching for additional power sources for this area the Colorado R 
Commission of Nevada engaged the Stearns-Roger Manufacturing ¢ of nve 
to make a study of the feasibility of a enerating station to be located at 
Henderson, Ne\ That company submitted its report on January 15, 1953. Ir 
hat report it was recommended that if Nevada could not obtain adequate fi 
power at satisfactory price from other sources, a steam plant of 60,000-k 
capacity be installed near the Basic Magnesium area. The proposed station 
was to contain three 20,000-kilowatt generators. Total ens rey costs are quoted 
from the report: 
Vills per kilowatt-hour 
. * | | 
oie kilowa | 
( Q 7F 1 RR 
Nos. 1, 2 2 4.38 Z ( t 
ys. 1.2 1N/ 2. 92 2 6. 1¢ 5 


“Gas has been selected as the base fuel with oil as a standby. This selection 
was basesd on an estimated cost per million BTU’s of 25 cents for natural gas, 
and 52 cents for fuel oil which is equivalent to $3.22 per barrel for bunker C 
oil.” 

Very truly yours, 
C. F. NEUMANN, 
Electrical Engineer. 


Mr. CanLan. Senator, I might say this. With regard to the testi- 
mony of Mr. Smith, and also the suggestion of the chairman that there 
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might be an additional contract, or 2 additional contracts, perhaps 
that 15 tons each of titanium, it is the feeling of our commission, 
from the investigations we have made, that that power can be made 
available provided the Titanium Corp. is in a position to contract for 
it on a firm basis over a period of 10 years. 

Mr. Neuman will give you the details of our negotiations with 
Arizona. We have the assurance of the Arizona Power Authority 
that they will not only give us the benefit of available power in 
Arizona now, but that they will install an additional steam unit to 
take care of future power needs of the State of Nevada, if we can 
contract for it. 

I think the period of time will coincide with the need of titanium 
for that power. The chairman is well aware of the fact that the 
Colorado River Commission is in the State of Nevada, and is not in 
the power business. The Arizona Power Authority is definitely in 
business, with the full backing of the State of Arizona. 

We found that it would be cheaper for us to deal with Arizona on 
this power situation, and it would be cheaper for us if the Arizona 
Power Authority will put in additional steam capacity and deliver 
it here, than we could put the same capacity in here ourselves. 

That is the reason I make the general statement that if these con- 
tractors will come to the Colorado River Commission of Nevada and 
say they are in a position to contract for so much power at a certain 
date—Mr. Martindale, I think, made the same statement in general 
terms—that we will be able to get the power for them, but the stum 
bling block has been that they have not been able to come in and 
contract for that power. 

They haven’t had the orders or the ability to do it. 

Senator Matonr. You might say they have not had the ability to 
produce the material and the confidence perhaps to take the addi 
tional contracts that might be offered and the confidence that they 
can produce it and use the power on a schedule. 

Is that about a summation of the problem ? 

Mr. Cantan. That is right. I think the commission has no doubt, 
and I have no doubt. that with the cooperation of your committee 
and the Congress of the United States, in recognizing this as a very 
vital need, titanium produced at Henderson, that we can use Shasta 
power, work out some way to use it here. 

Senator Matonr. You heard the testimony of Mr. Martindale as 
an engineer not representing anyone but himself, and he has had wide 
experience, and you heard him testify that there was no insurmount- 
able problem except probably a personal 

Mr. Cantan. That was on transporting the power here. 

Senator Maronr. Well, to complete what I was saying for the 
record—the personal relations problem between the companies in- 
volved in the transfer. 

Mr. Cantan. That has been our feeling. The only obstacle that 
we see is firming the Shasta power. 

Senator Martone. Have you been advised as to what percentage of 
the time this power would be made available, or have you made any 
estimate as to how much power it would take to firm it ? 

Mr. Cantan. Mr. Neumann, can you answer that question? 
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TESTIMONY OF C. F. NEUMANN, ELECTRICAL ENGINEER, 
COLORADO RIVER COMMISSION 


Mr. Neumann. In looking this up, there were 4 months of the year 
when the supplementary power that we could get from Arizona 
couldn’t be considered as firming the Shasta power. During those 
t months we would be somewhat limited in the amount of power 
available. 

We could have a fairly sure use of those 2 sources together for 8 
months of the vear, and coupled with the ability to regulate our use 
of Hoover energy, we might fill in the other 4 months by holding 
back the generation at Hoover until those 4 months, and then using 
it rather rapidly to smooth out that picture. 

Senator Martone. You are talking about firm power in the area 
here, complete firm power ?/ 

Mr. Neumann. It would amount to practically firm power if we 
could combine these three sources. 

Senator Matonr. But it is of interest to the committee, as far as 
producing titanium is concerned, to note that they would be satisfied 
with less than firm power, so why the hesitation on Shasta power, 
because it is not firm power where you are willing to depend on it, 
which is much more nearly firm than the power in Arizona. 

Mr. Neumann. I believe that the Shasta power has very wide vari 
ation in the amount that is available, and at least 2 or 3 or 4 months 
of the year it would be at a rather low value, giving us in the neigh- 
borhood of 4 to 8 million kilowatt-hours per month. 

At another time of the year it would give us as high, possibly, as 

25 million kilowatt-hours in a month. 

Senator Maroner. You are talking about buying power over here 
for 6 mills a kilowatt-hour when you only have an erratic supply for 
6 months, with a different supply for each month, and being satis- 
fied with that supply. 

Mr. NEUMANN. Coupling that with the availability of steam power 
from Arizona, we can form a fairly firm supply by blending the two, 
plus the power available from Hoover Dam. 

Senator Martone. I still don’t understand why the Shasta power 
doesn’t fit into the picture just as well. 

Mr. Neumann. The Shasta would be in the same category as the 
Hloover power—I mean as the Arizona power during certain months 
which would have to be blended with Hoover control in order to make 
a uniform supply for industry. 

Senator Matone. Is that a difficult matter? 

Mr. NeuMANN. At present it is working all right. Weare blending 
the use of Hoover-Davis power in that manner. 

Senator Matonr. Is that a customary procedure? 

Mr. Neumann. The time might come when the amount of water 
required for irrigation would interfere with our full use of Hoover 
for that purpose. It does not at present. 

Senator Marone. Let’s explore this a little further. 

You underst: and the chairman has no idea of forcing you to take 
Shasta power, but he is interested in finding out whether you are 
interested in consider ing it or not. In this Shasta contract it is sec 
ondary only to the extent that there are certain months it varies in 
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the delivery, but it is not secondary in that they can take it away from 
you. It is firm as far as their delivering the amount that they can 
deliver each month, with no diminution on account of someone else’s 
demand. 

Is that true of the Arizona power ? 

Mr. Neumann. We believe it is true, according to the letter of 
intent given to us by the Arizona Power Authority, wherein the small- 
est amount guaranteed us is 11,000-kilowatt capacity in 1 winter 
month, followed by 4 months of 16,000 kilowatts. 

A yeal later tho e quantities are doubled by the addition of another 
steam unit to be then in operation. 

Senator Matonr. Is the steam unit you are recely Ing all this power 
from—is that where you are receiving this power ¢ 

Mr. Neumann. The units that this power will come from are steam 
units in the steam p! unt. One of them will be on the line June ‘. LD54; 
the second one a year later. 

Senator Matonr. And they would sign a 10-vear contract on that 
basis ¢ 

Mr. NeumMann. They will sign a contract. 

Senator M ALONE. What happens after 10 years ? 

Mr. Neumann. The contract is renewable 1 year at a time after that, 
at the agreement of both parties 

Senator Matonr. Ten years passes pretty quickly, I have found, 
after being in the business 30 years. 

I only point out that the Shasta contract probably would be on the 
same basis as Hoovel Dam power Co} tracts W ith the Bureau of Reela 
mation, and you would probably be assured of power as long as the 
Shasta Dam produced power. 

Mr NEUMANN. That amount of power would, of course, be very 
welcome in our endeavor to serve local industry. 

By the time the 10 years is up conditions will have indicated what 
fu és r step would be required to provide a firm power supply for 
futy »need 

“ede MALONE. And if exper! ence 1s any basis for pr yjecting the 
future, I presume you have been in this business for quite a while, 
and fuel goes up but hv lropower doesn’t change much in price. So 
at the end of 10 years you might find yourself with power here that 
wouldn't be satisfactory to your industry. 

Mr. Neumann. At the end of that time, of course, there is some 
possibility of additional hydro upstream development in this area. 

Senator Martone. That is right. We have a bill in to build Bridge 
Canyon and Glen C anyon and they will be built. But you have prac- 
tically discarded the situation as far as Shasta power is concerned. 

You “ really not working very hard on that, are you ? 

Mr. Neumann. I can’t say about that, as that is being handled by 
the engineering committee. Presently we don’t consider it as avail- 
able in the near future. 

Senator Martone. Of course it is going to be available now if it 
is going to be available at all. 

Is the ‘re any work being done on that? 

Mr. Neumann. I will have to refer to Mr. Cahlan on that, as I am 
not following that at all. 

Mr. Cannan. We signed a contract for 20,000 kilowatts. 

Senator Matonr. Wasn’t it 33,000? 











STOCKPILING STRATEGIC AND CRITICAL MATERIALS 193 


FORCE DELIVERY OF POWER 


Mr. Cannan. Yes. I think the last record we have on it, Senator, 
is within the last 3 or 4 months, that it couldn’t be delivered. 

As I recall also, and I think you will agree, we agreed that we were 
going to work together on the thine and force delivery of that power 
here. 

Senator Martone. Well, I am still availal le. There was a ruling 
made by the administration then controlling Washington affairs that 
the Colorado River contracted with a private power company to dis- 
tribute the power, that it was still subject to withdrawal; is that right 

Mr. CAHLAN. Yes. 

Senator Matonr. And I said at the time that I would introduce a 
bill to amend the reclamation law so it wouldn’t be available, further 
available for withdrawal if and when the ¢ lorado River Commission 





contracted with the private power company, or anyone else, to dis 
tribute it: but that I didn’t think we needed to pass a bill if we changed 


the administration. 

Was that about the status at that time? 

Mr. Canan. Yes. 

Senator Matonr. The administration changed and the ruline was 
changed, all you have to do is to receive your power, contract 


for its distribution or delivery with either a private power company 
or the mu nicipally = company or a private user, and # Is no 
longer subject to withdrawal. 

That is a definite statement by the Secretary of the Interior. So 
the amendment to the bill is not yet. Lhe status of the amount has 


been about 6 years—was it about 6 years ago that you applied for 
90,000 kilowatts of powel to the Colorado River 

Mr. Caran. I think about that. It was right after I first went on 
the commission, Senator. 

Senator Martone. During that time many of the contracts were 
made with municipalities and other users in the California area, while 
nothing was done about the application of the Colorado River Com 
mission 

Also I am persuaded that not very much agitation came from the 
Commission. 

Mr. Canuan. For a time that was tru 

Senator Martone. But last year there was a definite awakening. 


1 


Without going into any detail, a part of the 90,000 kilowatts, the 
33,000 kilowatts was definitely assigned to the Colorado River Com 
mission of Nevada under the customer preference « clause of the ms 
mation law, which is just about the same proposition as contained i 
the special legislation, the Boulder Dam project, formerly the Ginn 
Johnson Pre so you coul 1 get this power under the same conditions 
as the burea 1 of lig ht and power in Los Angeles received Hoover 
Dam ace 

That means that no shorta existed in California. You would 
suffer no diminution in your 33,000 kilowatts by virtue of the short- 
age of power in California, and no effect would be had on the price 
of power. 

In other words, you have had hydroelectric power of your own 
from the Shasta area, and you as an engineer are aware that while 
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it costs to install hydroelectric power, there is no fuel involved and 
no expense except the operation maintenance and labor, and over 
the years, even with extreme inflation, there is very little change in 
the cost of power. 

Is that right ¢ 

Mr. Cautan. I think it is. 

Senator Martone. In other words, in 1935 they set 1.63 for falling 
water per kilowatt hour of water at Hoover Dam, which amounted 
to roughly 2 mills, and that price has not changed even though in- 
lation has been rampant over the entire period. 

Is that right, Mr. Neumann ? 

Mr. NeumMAnn. I think that is reasonably correct. 

Senator Matonr. But there has been a terrific change in the price 
of power generated through fuel, whether diesel or steam. 

Is that right ¢ 

Mr. NeuMANN. Yes, sir; that reflects the increased cost of fuels, 
naturally. 

Senator Martone. Well, then, in your opinion as an engineer, is it 
desirable to have hydro power, is that more desirable than steam 
power ¢ 

Mr. Neum . nN. The hydro power, while cheaper, should be sup- 
plemented, I believe, by some steam capacity because the steam ca- 
pacity is available whenever fuel is available. 

Hydro has its poor years, and sometimes is reduced in available 
amounts because of poor water years or a succession of such years. 

Senator Martone. They have a certain degree of firmness. In 
other words, you count on that, but you are contracting for your 
initial basic supply of power from steam as well as your secondary 
power, or the hydro power. 

You are depending entirely on steam, so I want to bring out from 
your own testimony what is the comparison of stability of price over 
the years between hydro and steam. 

Mr. Cantan. I don’t believe that I can give any figures on that. 

Mr. Neumann. The firming of hydro by steam in this case is largely 
forced upon us by the lack of any further hydro to depend on. If 
we had up-river development of hydro, then perhaps this contract 
for steam would be less attractive. 

Senator Matonr. You are looking forward to that? You men- 
tioned it in connection with steam power and renewal of the contract. 

Wouldn’t the hydro still be more attractive when you get addi- 
tional hydro, because you know you are going to keep your hydro 
from Shasta or from any other source where the contract is equally 
stable ? 

I just want you in your own words to tell me, for the record, 
when I read it I will know whether you are really working on thie 
problem or not, whether you want it or not. 

Mr. Neumann. A steam supply, particularly if local, provides a 
standby source bridging over such catastrophes as line disasters, 
which may cut off hydro projects neanenati remotely located. 

Senator Martone. You still haven’t answered my question as to 
whether the basic supply of hydro is better than the steam supply for 
continuous use. 

You know, as well as I do, that you always use steam power for 
secondary power if you can get it, because the installation is cheaper. 
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You also probably know that you have as much of your basic backlog 
supply of hydro that you can get because the ins tallation is more ex- 
pensive, but there is no change in the price as you go along, and no 
fuel price to pay or the operation maintenance is at a minimum. 

You have been in the business long enough to know how you co- 
ordinate the use of power. You always have a backlog or basic log 
of hydro if you can get it and sup yplement it with steam ; do you not? 

Mr. Neumann. That is right. 

Senator Matonr. What are you doing here? 

Mr. NeuMANN. Our basic supply here is hydro through Hoover- 
Des and Shasta if we can get it, and it will be supplemented 

‘am supply from Arizona. 

Senator Matonr. Well, what effort are you making to get it? 

Mr. Cantan. Senator Malone, let me answer that question. 

Following through on the conference we had, we led up to the point 
ot getting the power. Then the Governor and the engineering com- 
mittee attempted to arrange a joint meeting between the Pacifie Gas 
& Electric Co., the city of Los Angeles and the Southern California 


Edison Co., at which time this matter could be thrashed out on top 
level. 

There were to be the top men of each of the three organizations 
there. 


Efforts over a period of weeks went into this, and they failed 
get a joint conference. 

Subsequently the Governor and the engineering committee met in 
Los Angeles with the heads of the Bureau of Power and Light and 
the Southern California Edison, and later with the Pacific Gas & 
Electric Co. 

I think either Mr. Strong or Mr. Buehler can tell you what 
happened. 

Do you want to outline those meetings, Jack? 


=s e 


TESTIMONY OF J. H. BUEHLER, COLORADO RIVER COMMISSION 


Mr. Burnter. At a meeting with the Edison they definitely advised 
us that they would be unable to exchange Hoover ene rgy for Shasta 
energy, since they were using their Hoover energy exclusively for 
pe aking and we left there very much disap pointed. They definitely 
turned us down on any exchange of Hoover for Shasta. That was 
the Edison. 

We also met with the P. G. & E. in San Francisco, and they took a 
similar stand. 

Senator Martone. They said they wouldn’t transmit Shasta power 
as far as Bakersfield, or wherever their connections are made with 
the Southern California Edison? 

Mr. Buen ter. That is right. 

Senator Matone. Did they do that in writing, turn it down in 
writing‘ 

Mr. Bueuter. We do have a letter from the P. G. & E. in which they 
set forth the reasons why they couldn’t transmit that energy for us. 
That letter however at the time was based on some law that they 
intended to pass in the California Legislature. 

Senator Martone. That they controlled ? 
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Mr. Buruter. Yes. However, that resolution was later turned 
down by the California Legislature. Of course we do have the op- 
portunity of reopening the subject with the P.G. & E. 1 don’t know 
whether we have a letter from the Edison refusing to exchange Hoover 
energy for Shasta, delivered to their system through the P. G. & E. 
system. 

I don’t know whether we have a letter to that effect in our files, 
but they did tell us definitely in the conference that we held with 
them that they wouldn’t do it because they couldn’t afford to sacri 
fice any of the Hoover energy because it was being used strictly for 
firming purposes, 

In connection with that, Senator, I might make this statement. 
We have also been advised by the city that any interchange energy 
or any energy furnished by the Bureau of Power and Light would 
be delivered to us at steam plant rates. The steam rate, plus the 
Hoover rate—that is. the increase of steam over the Hoover rate 
plus the increment of charge that the Edison might make in attempt 
r to make an exchange through the city would give us an inte: 


chat ve Cost of ener: zy at this aoa in excess of the cost of energy 
quoted by the Arizona Power Authority. 
Senator Martone. What was the cost the y finally added up for you? 


Mr. Burner. They didn’t. We added it up ourselves and 1 think 


t ran around 61% or 7 mills, or 8 mills delivered here. 
Senator Manonr. That would be Shasta power / 
Mr. Buruuer. Yes. When we started negotiating with our lessees 


for 614 million of firm energy from Arizona, they turned us down. 


The cost was too high. 


Senator MALONE. They turn ed you down on the Arizona power Q 
Mr. BUEHLER. Yes, the lessees did. They weren't interested in any 
614- or 7-mill power from Arizona, even though i was firm on a 10- 


year period. 

When we started looking at the picture, if we can’t sell Arizona 
power to them firm at a cheaper rate than we can deliver Shasta, we 
kind of lost alittle interest, at least in attempting to sell Shasta power 
in this part of the country. 


DUPLICATING POWER LINES 


Senator Matone. That is what I wanted to find out, is the interest 
mit. Ithink that makes it entirely clear. And in that regard, over 
. period of years, whenever a bill was presented to build a trans- 
mission line by the Government, they would say that there was no 
need to build a transmission line wherever they have one because they 
would deliver the Government power wherever it was to be delivered 
and to that theory I agreed, because certainly you don’t want the 
Government duplicating a transmission line held by a private com- 
pany or a public company, or any other company. 

Then they testified that there was no need for a steam plant at 
Tracy. Iam very familiar with all of these arguments. They wanted 
to firm the Shasta power, and they testified that there was no need 
for a steam plant at Tracy, Calif., to firm the Shasta power, because 
they had all the steam power necessary, or the auxiliary necessary. to 
firm the power. 
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Therefore, there was no need for a Government appropriation for 
a steam plant at Tracy, to which I agree. 

However, they have made it rather plain that they will not deliver 
it, according to your statement, and they will not firm the powei 
except at some excessive cost. and would not use their transmission 
lines to bring it up here. 

I think your statement is very clear, that the commission and the 
users here would rather de pend on Arizona and California power and 
try to firm it in some way. I can see your point. Lam only interested 
in finding out what the interest is 

Mr. Bueuter. I might just say that there is, in my opinion, an ad 
ditional cost involved in firming that energy. And even though tl 


Edison Co. agreed to enter into some sort of agreement for inte! 
change, they would naturally expect an increment charge of some 
sort. 

Thee ity, if it passed through tl le city of Los Angeles system, have 
already advised us that any exchange would have to take the steam 
plant rate, and when you add them up you will find that it costs fai 
in excess of the cost of energy that we might get from Arizona. 

Senator Matonr. I am familiar with the attitude that they take at 
first on everything. 

In 1947 or 1948 I bro ioht ny committee to Las Vega ‘ be iuse the 
( ‘olor: ado River Commission wa the n buy ng power al about 5 or 51 

nills a kilow: att-hour from the Southern California Edison and t 
Russet of Power and Light, that they were delivering it to them at 
2 mills at the time at the switchboard 10 miles away and it wa 
power. ‘. 

We had not applied for all of our power. 

Right away after that, the commission did apply for the power be 
cause we brought the evidence to light. 

Naturally they didn’t need to se 514 mills a killowatt-hour 
for 2-mill power for 10 miles of nsmission, but they did and the 
commission was paying it. 

What was that great organization that handled all the business of 
the Government in the States, War Assets and Defense Plants Co1 
poration ? They testified they didn’t even know Nevada had any 
power. 

Well, we have m ule quite a lot of Improvement, I Ul) nk, Llh Ulie 
mission and in the general attitude since then. 

You have withdrawn all of your power and you are doing the best 
you can with it. In my personal opinion, it wouldn’t be as hard to 
get the power from Shasta Dam as it was to get the original with 
drawal from Hoover Dam power when we first got it in 1929 or 1930 
but that is only my personal opinion. 

I am only interested in your opinion here. 

Mr. Bu EHLER. May I make another stateme nt, Senator Malone? 

Senator Matonr. Go ahead. 

Mr. Buenter. The Colorado River Commission, of course, is very 
much interested in Shasta power. I think that the one area that is 
very well located for Shasta power would be the northern part of 
the State, because it is in the economic zone of service. 

However, I think that in the course of time, disregarding cost. that 
Shasta power may be used in this part of the State, providing we had 
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it tied up in such a way as the Upper Basin States of 7,500,000 acre- 
feet of water for the next thousand years. 

We wouldn’t have to have the Shasta power tied up that long, but 
f we could at least be assured that we could take Shasta power over 
a period of 10 years, I think that the situation in this part of the coun- 
try might well develop to the point where we would love to have it, 
but presently we only have, what is it, a 1-year contract for Shasta 
power!’ It does not give us time enough to work out the problem 
for this section because in the next 3 or 4 years we feel reasonably sure 
we can meet the demands of our basic lessees from Arizona at a 
cheaper rate than we could bring Shasta in here but at the end of a 
5- or 6- or 10-year period, if we have a contract that permits us to 
withdraw it, even though the cost might be higher. 

it seems to me that we should make an attempt to have that power 
allocated to us for at least a 10-year period, or 15 or 20 years, rather 
than have them say, they will give us a year and a half and if we don’t 
use it we will lose it. 

Senator MaLonr. Were you present at the hearin fw h the attorney 
from Washington and Carson sat there and outlined what it would 
be possib le to do? 

Mr. Buruurr. Yes, I was at the hearing but I don’t remember the 
details. 

Senator Mavonr. Do you have a transcript of the hearing? I think 
t would be a good idea to review it, because this is what they said 
representing the Bureau of Reclamation. 

You have 1 year to make arrangements—the contract is very 
definite—to make arrangements for transmission when and if you 
‘an use it, but the contract very definitely specifies that you could 
take it and they would deliver it to you when they could deliver it. 

You will find that very definite language if you get that contract. 

Mr. Burner. It isn’t in our present contract. 

Senator Matone. No, but you are given a year. You had a year 
to get an arrangement for transmission when and if you w: anted to 
use it. You now have another year, which is slipping away very 
rapidly, and the contract would definitely include, as you will find 
if you look up the statement of Harvey MacPhail, that you can take 
the power back at that time. 

[f you don’t take it when they have it, you would then have to wait 
until they had a surplus of power. 

They are not through developing the river yet. Folsom Dam power 
is coming in next year. 

Mr. Buruuer. 1 remember that. 

Senator Marone. In other words, you have more than a year to 
take it. 

Mr. Burner. I remember that meeting. 

Senator Martone. I am not trying to tell you what would be in the 
contract, and I am not trying to tell you to take the power, but I am 
trying to tell you that you are going to lose it again in a very short 
time unless something is done about it, and if you are in he shape 
down here nothing probably will be done about it. 

That definitely was in the statement of Harvey MacPhail. He is 
still the Assistant Commissioner of Reclamation and would probably 
help you write the contract. 
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You don’t have a contract now. What you have is a year to make 
a contract, and a year to get the facilities to bring it over if and when 
you take it. 

Mr. Burner. In that event, I think we should at least try to get a 
contract. 

[I recall the conference in Carson City, but it was prior to the time 
that a shortage of power was developed in this part of the State, and 
[ understood that the Shasta energy was to be used exclusively in the 
northern part of the State. 

At that same meeting, if I remember correctly, Harvey MacPhail 
said that the Bureau of Reclamation would build a line between Red 
Butte and Reno, and possibly another line from Sacramento, ‘Those 
lines were to carry the entire allocation of Shasta energy for the State 
of Nevada, but it was in the northern part of the State. 

Senator Martone. You are mixed up in your conference because 
they have been trying to do that for 7 or 8 years, and that is where 
the power company testified they would transmit the power, wherever 
it was necessary, wherever the Bureau said it ought to be, or wherever 
the contr: ict called for. 

They have a transmission line that is now bringing about 40,000 
kilowatts to northwestern Nevada. The only thing is they have in- 
dicated they would rather own the power themse Ives than to have 
Nevada own it, and there the argument ceased, nobody arguing on the 
Nevada side. 

It is my personal opinion, not based on any promise, but based on 
the promise to reexplore it that you can get more than 33,000 kilo- 
watts of power. 

I mean, you might even get your full 90,000, but you will not get it 
unless you want it, and I definitely remember that the circumstances 
were that if you would take the power now you could get it, but if you 
couldn't take it until a certain future time, you would have to wait 
until they could deliver it to you, until they had it to deliver. 


RESERVOIR OF ENERGY 


Mr. Buruter. Senator, I would like to ask a question at this point. 

If the Colorado River Commission made further attempts to have 
an interchange of Shasta made for Hoover through the p. G. & E., 
Edison, and possibly the city, and we were turned down, would you 
think that we could still secure a contract, a 10-, 15-, or 30) year con- 
tract so that we could draw that energy if and when we need it? 

We might even want to build a transmission line of our own from 
the northern part of the State down here. It is feasible but whether 
it is practical or not I don’t know, but we would like to secure that 
energy over a long period of time, that is, we have a reservoir of 
energy to draw on if and when we are in a position to get it down 
here. 

Senator Maronr. I can only say this to you, Jack. If the Colo- 
rado River Commission had taken the same attitude toward Hoover 
Dam power that it is now taking toward Shasta, you wouldn’t even 
be on the Commission. There wouldn’t be any power here. 

We just simply walked out on the line and Fred was the Governor, 
and the chairman of the Finance Committee told me to bid on the 


pow er, W hich I did. 








200 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


The Governor flew to Washington when Mr. Whatever-his-name- 
was—was Secretary of the Interior, and was tramping me pretty hard 
as State engineer. He had hobnail tracks all over me by that time, 
and he said to Mr. Wilbur, “We are ready to call a special session of 
legislature and underwrite the power,” and that is the way we got the 
power. 

They won’t let you build a transmission line, but you have to show 
you are going to get this power one way or another, and before they let 
you start a line they will turn a switch and you will have it. 

That is the way these things work, but you can’t do it by just argu- 
ing. 

Mr. Canztan. I would not like to have the record show that the Colo- 
rado River Commission is not interested in this power, Senator. I 
think it is a matter that should be discussed with you as a Senator from 
Nevada rather than as chairman of this committee. 

I don’t think the committee is interested in whether we are going 
to get Shasta power or not. The committee is interested in the state- 
ment made by this commission that we feel that we can and will get 
the power any time these people who are going to use it are willing to 
sign a firm contract. 

That is the position of the Commission to your committee. We can 
and will get the power if titanium is going to up their output another 
30 tons. We have every reason to believe—and Mr. Martindale carried 
it out in oe statement—that the power is available in this area for 
that purpose in a defense setup. 

So far as your committee is concerned, that is the pos ition of the 
Colorado River Commission. So far as the Shi ista power is concerned, 
I think that is a matter that the Commission would like to take up 
with the Senator from Nevada outside of this meeting. 

Senator Matonr. I think you are correct on that. 

If we have no further suggestions, I want to thank not only the 
Colorado River Commission, but the representatives of industry and 
the Federal Government, the Bureau of Mines, the Mining Depart- 
ment of the Department of Interior, and others who have furnished 
us information. 

Mr. Smith, do vou have anything further to add? 


FURTHER TESTIMONY OF ROLLIN SMITH, PLANT MANAGER, 
TITANIUM METALS CORPORATION OF AMERICA 


Mr. Smrru. Senator Malone, in order to complete the record some 
what with regard to Titanium Metals Corporation of America’s posi- 
tion, I would like to point out that the surplus power available from 
Arizona contracted for by the Colorado River Commission is avail- 
able in two forms. 

The first of these of interest to our corporation, is surplus power 
available on an if and when basis, as discussed previously. 

There is also a block of power available which is firm for certain 
months of the year and carries a capacity charge which makes its 
total cost of no interest to our corporation. 

Firm power at a premium price might be of interest if it were avail- 
able for 12 months, which is not the case. 

Senator Malone, in connection with your request that the Stauffer 
Chemical Co. furnish the unit requirement of chlorine, hydrochloride 
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acid, and caustic soda for Titanium Metals, I have talked to the 
Stauffer people and we would both prefer that these figures come 
from the Titanium Metals Corp. 
Senator, I think it would be helpful for the Titanium Metals Cor- 
poratiol of America to recapitulate our program and present status 
-omewhat In the manner that our compel tors have done pres lously 
this afternoon. 

The Titanium Metals Corp. was formed by the National Lead Co. 
ind the Allegheny Ludlum Steel Co.. and these corporatl Ss are 
joint owners of the new company. 

The National Lead Co., prior to the formation of the Metals 


{ Oorp.. had two small sponge pilot operations, al d ljater opel ted a 
hird pilot operatiol 

The Allecheny Ludlum Steel Co. was conducting pilot operatio n 
melting. allovine, and fabrication. 


The Metals Corp obtained a letter of intent rom the Genel 
Services Administration for the construction of a plant, having a 
pacity of 3,600 tons of titanium per year to be located on property 
acquired by the National Lead Co. from the Basie Magnesium 
Products at Henderson, Ney. 


The first production from this unit was obtained in October 1951 


i 

ind was at about a 1-ton per-ciay rate. The equ pment which was to 
he provided tol chlorinatn @ titanltim ore, KNOWL as the chlon itor 
‘onstructed of Inconel arrived a vear a la lf iate, aque to ft 
trategic nature of the mate l used 1 ts constructiol 

Our company modified existing equipment in Henderson to ry 
out this operation. The occurrences of this nature, including 
provisations and revisions, ecessarily delaye Lour overall progra 

Titanium Metals Corp is the only completely integrated tita a 
operation, to the best ol ny knowledge. \t Hende nn we pre auce 
tanium ingots directly from rutile ore d with the concurrent 
ecovery of magnesium and chlorine by electrolysis of the byproduct, 
nagnesium chloride. 

This Integrated operation 1s far mo} complex than that of any 
other present operator. Che corporat h, th ugh the facilities of its 
coowner. Alleghe1 y Ludlum. fabricates all of these ingots into fin 


products. 

To the best of my knowledge, the Titanium Metals Corporation of 
\merica is presently the largest producer of titanium sponge. It is 
the largest producer of titanium ingots and the largest produce) of 
finished titanium shapes. 

Our melting and alloying capacity, like that of our competitors, is 
considerably in excess of the sponge available. As mentioned by 
General Metzger, we have at one of Allegheny Ludlum’s plants a scrap 
recovery program which is well along in its development, and appar- 
ently very successful. 

I would like to point out in closing that the investment required 
for a plant to produce sponge is very large compared to the investment 
required to enter into the melting and alloying. 

That is all I have. 

Senator Matong. The hearing will now be closed, at 6: 45 o'clock. 

(Whereupon, at 6: 45 p. m., the hearing in the above-entitled matter 
was recessed to reconvene in Los Angeles, Calif., November 3, 1953.) 














STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


TUESDAY, NOVEMBER 38, 1953 


Unitep STaTEs SENATE, 
SPECIAL SUBCOMMITTEE ON MINERALS, MATERIALS AND 
Furts Economics, OF THE COMMITTEE ON 
INTERIOR AND INSULAR AFFAIRS, 
Los Ange le 8, Calif. 

The subcommittee met, pursuant to call, at 10 a. m., in the Foy 
Room, Statler Hotel, Los Angeles, Calif., Senator George W. Malone, 
Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the sub 
committee) ; Senator James Murray, Montana. 

Also present: Jerome 8. Alderman, counsel to the subcommittee. 

Senator Matonr. The subcommittee will be in order. 

Let the record show that Senator Murray of the subcommittee is 
present. Senator Barrett of Wyoming and Senator Clements of Ken 
tucky are unable to be here, and Senator Millikin is in Europe. 

Senate Resolution 143 has charged the Senate Committee on In 
terior and Insular Affairs, or any duly authorized subcommittee 
thereof, first, to make a full and complete investigation and study 
of the accessibility of critical raw materials to the United States 
during a time of war; and, second, to study and recommend methods 
of encouraging developments to assure the availability of supplies 
of such critical raw materials adequate for the expanding economy 
and the security of the United States. 

It is the first time a Senate committee has been charged with that 
particular job. 

There are about 77 minerals, materials, and fuels on the strategic and 
critcal list. (See list on p. 331.) 

Senator Martone. This particular hearing has been called to deter 
mine two things: First, the value of the new metal—some call it the 
wonder metal—titanium—in the manufacturing field, and chiefly, of 
course, in the production of military and commercial airplanes. The 
titanium metal is not new in itself. Engineers have known about 
it for many years. But it has only become practical since the demand 
for higher and higher speeds of airplanes and higher heat resistant 
alloys. 

Second, some people believe that there has been two different ap 
proaches to injure, if not destroy, the United States. One was a politi 
cal approach when we recognized Communist Russia in 1934 
without any safeguards. The second approach was © economic, 
which also started in 1934, with the passage of the 1934 Trade Agree 
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ments Act. That act put the United States, with its high wage and 
living standard, in direct competition with the sweatshop labor 
production in Europe and Asia, and, as a result, we have become 
depende t on offshore areas across one or both oceans for many of 
the materials and minerals and fuels without which we cannot fight 
a wal There are many military strategists who believe it will be 
extremely difficult, if not impossible, to keep the lines of transporta- 
tion open in time of war, and that is a further duty of the committee 
LO determine as near as possible. We intend to hear military strate 


gists, as to the transportation lines which can be kept open in time of 

«ctl 

Now, with respect to titanium, we have two production sources at 
the present time, Titanium ¢ ‘orp. 1! He nderson, Nev.. with a 10-ton-a 
day contract. Du Pont in New Jersey has a 10-ton-per-day contract. 
Evidence shows that ‘Titanium is producing about 4 tons per day. I 
am not able to Say exactly the status of the Du Pont production because 

e have not heard from them as yet. But we will hear their testimony 
very soon in Washington. Iam informed Du Pont is not producing 


10 tons per day, but only about 3 or 4 tons per day, about the same as 
Pitanium Corp. 

This titanium metal then has many qualifications for use in moving 
equipment, some of which uses are classified. It is about twice as 


trong as aluminum per unit per pound. [It doesn’t corrode even 
under sea water, and the alloyed metal will stand the higher speeds, 
{ has ay ome very hecessary, how hecessary the committee is 
trving to determine. That is the reason the committee is hearing 
testimony from p ctical businessmen actually turning out the equip- 
ment. ‘They — operate on theory; they have to produce equip- 
ment according t » Spec ifications. 
- xt, today we are getting the raw material, rutile, largely from 
Au alia. We h ull of the raw material, ilmenite, in the United 


States and Canada, it it is prope rly deve lope ad. 
‘The committee is interested in seeing that we do not have to depend 


on offshore areas across either ocean for the raw material for titanium 
in wartime. If it is advantageous to trade with a nation across the 
oceal ! peacetime, that is fine. But we should also be developed to 


point where we could immediately become self-sufficient in case 

of WW 

In addition to the producers whom we are hearing here today, I 
have specifically invited Gen. Kern Metzger, Chief, Production Re- 
sources Division, Air Materiel Command, Wright Airfield, Dayton, 
Ohio, to be present at the hearings. Wright Field is the outstanding 
experimental field in the United States. 

We have Mr. Douglas, of the Douglas Aircraft Co., this morning. 

The demand for this metal is depe ndent, of course, to a certain ex- 
tent upon its cost. Sponge is about $5 a pound now. The rolled 
material is about $15 per pound. I believe that as the demand in- 
‘reases and the process is perfected so that manufacturers can depend 
on greater production, the use will increase and the cost will decrease, 
which of ccna will increase its use. We are at the point now where, 
you might say, magnesium and aluminum were at one time. I can’t 
tell you how expensive the first aluminum was, 4 it was maybe $50 a 
pound. But it finally became very reasonable in price because there 
was a great demand. 
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This committee held hearings in S« ittle about a month and a halt 
igo with the engineers and producers of minerals, moved to Hende1 
son, Nev., and heard the Titanium Ce rp. and other c¢ rporations whicl 
produce the various ingredients which go into the sa uction of 
tanium, and we heard the mining engineers of the Bure f Mi I 
have known these men from the Bureau for 25 years. TL have worke 
with them Inmy own engineering bu hess. I know who tl ey are and | 
know their capabilities. If you had heard their testimony of what 
we can do if we use our heads in the United States and in the Wester 
Hemisphere LO become Se lf sufi ( lent, you Ww ¢ uld be surpl! ised. 

Mr. Blue, titanium expert from the Bureau of Mines 1 n Wa ne - 
ton, is here. Let the record show that he is present. 

Now, Mr. Douglas, I know your time is Valuable and limited Wi 
ap preciate your being here this morning, and I want 
that the committee only wants to do one thin go : We want to be helpful 
I can say to you also that, with over 25 years in the engineering bu 
hess an d worki g with Government de partme nts, I know that there 1 


a certain reticehce among ere in making recommendation 
because sometimes they cal jure their own future, as contractors for 
the Government. But we hers that erate ttee, in its report t 
the main committee and then to the Senate, « n help get across the 
importance of the lack of titanium production. "We hope to find out 
what the real demand would be if titanium were available, both for 
military planes and for commercial planes 

I have been personally familiar with your work for many years 
You started the hard way and apparently were able to withstan 
shocks. If you have anything of a classified nature that you think v 
should know, we will arrang 

What the committee woul 
entire committee: Senator Murray is here and will have some ques 
tions of his own perhaps—is this: 

What is your experience in the use of this new metal, titanium? 
What is the present demand; that is to say, what are you doing with 
it how ; and what would youl demand or requireme nts be if you kne\ 
you could get all you desired of a readily usable quality. You kno 
more about it than unyvorne else, You are in the busine - of making 
the planes. 


oO hear if i] executive, or ¢ lo ec SeSSILO! 


ike to know—I am sure I speak for thi 


STATEMENTS OF DONALD DOUGLAS, PRESIDENT, DOUGLAS AIR- 
CRAFT, AND F. T. WOOD, CHIEF MATERIALS PROCESS ENGINEER, 
DOUGLAS AIRCRAFT, SANTA MONICA, CALIF. 


Mr. Doveias. Senator Malone, may I state that it is a very constr 
tive thing for your committee to be doing this sort of a thing. I deem 
it a great privilege to be able to tell what little I may know about this 
titanium. 

I have Mr. Wood, one of the engineers, here. He can answer more 
specifically than I can some of the technica] questions if you choose to 
ask him. 

Senator Martone. He looks good and tough. I took a look at him 
when you brought him in. 

Mr. Dove.as. I will say this: That there is no question that tita- 
nium must be produced in greater quantities, and I think that if it is 
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produced in greater quantities, greater use will be made of it, and 
the price will come down, as it does in most things when we do in- 
crease the quantity of our production. 

But, despite the fact that titanium is still a rather expensive metal, 
we are now using it very importantly. I might say that the biggest 
use we made of it is that which is now being done in the production of 
our new civil transport, the DC-7, and we didn’t start that under a 
(Government airplane contract, where you might say they could afford 
to pay any price. We are putting it on a commercial airpl: ine where 
t is competitive with others who are not presently using it, and we are 
making it pay even at the present price. 

Senator Martone. That is very interesting. 

Mr. Dovetas. I think it is. You see, that was straight commercial 
competition. We went to that metal in the DC-7 because it saved 
important weight. 

Senator Martone. If I might ask a question—I don’t want to inter- 
rupt your line of thought—if you had available the amount of this 
material you needed, even at the present price, what would be the 
approximate displacement in weight, that is, the additional payload? 

Mr. Dove.as. On that particular airplane, the DC—7, we saved about 
200 pounds by the use of it. 

Senator Murray. How many ? 

Mr. Dovucias. Two hundred pounds per airplane. Two hundred 
pounds in an airplane is a very valuable thing, because we reckon rather 

broadly that a pound in an airplane is worth $40. 

Senator Matonr. One pound is worth $40? 

Mr. Dovetas. We have saved $8,000 for the customers, we say. 

Senator Martone. Additional payload ? 

Mr. Doveias. That is right. Now, in that particular airplane, even 
if it were more readily available at lower prices, we probably would 
not at this time use more. I will try to explain what I mean there. 

We have got to develop more techniques of using it, and we are doing 
that right along. We have got to have available, as time eoes on, alloys 
that are not fully developed now. Those will come. When different 
segments of industry use them, why, we will get the alloys and apply 
them in more places than we are now. As of now, with the type of 
titanium sheet that is available, we probably could not economically use 
inore on that particular airplane. 

To give you a broad picture of what we feel about it, Mr. Wood has 
prepared some general pictures. I will just hit the high spot on it. 
That is this: That as of now we are using from 1 to 3 percent of the 
weight of our airframe in titanium. Projecting what we are planning 
on our engineering, both for military and civil aircraft, it would ap- 
pear to us that by 1957 we would probably be using something in excess 
of 20 percent of the structural weight of the airplane in titanium. 

Senator Martone. Please explain the phrase, structural weight ? 

Mr. Dovexas. We call the structural weight of the airplane the 
weight of the airplane less the engines and the landing gear and the 
radio and guns, if any, and things of that character. 

Senator Matone. The frame -and the cover ing? 

Mr. Dovetas. That is right. 

One of the other reasons, of course, that this increase appears to be 
certain to us by 1957 is this: 
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That we are going to higher speeds. I don’t think that is a security 
matter. Everyone knows that. As we hit higher speeds, particularly 
supersonic speeds, we start to run into the matter of heating of the 
frame by the high speed air. It is at that point, of course, that a ma 
terial like titanium doesn’t only become worth while but it becomes 
necessary probably to use. 

Senator MaLone. Something that is light enough to displace alu- 
minum and still stand the speed ? 

Mr. Dovetas. Strong enough to maintain its strength with higher 
than normal temperatures, you see, as we get into these supersonic 
temperatures. 

Senator Maronr. How high would these temperatures get ? 

Mr. Dovetas. I can’t tell you offhand, but they are something that 
vou have to worry about, as you get into supersonic speeds. 

This, in a broad way, is the way we look at it. We are certain that 
titanium now is at the stage aluminum once was, and that it is going to 
develop. Our industry will probably be the first industry pressing for 
more production at lower prices, but I think, just as happened in alu- 
minum, other industries will come in for the use of it. Now. the great 
est use of aluminum and allovs was aircraft, but I think that is not the 
case any longer. We know what has happened. 

Senator Maronr. It went into general use as the price came down. 

Mr. Dove.as. Beg pardon? 

Senator Matonr. It went into general use as the price came down. 


Mr. Doveras. That is right. Aluminum alloys went into general 
use after we had made the initial purchases and the Aluminum Co., 
and others had perfected alloys. That took time too, just as it does 


in titanium, and brought the price down. 
Senator Matonr. Someone suggested you might speak a little 
louder. It is hard for them to hear you. But the information you 


are giving us is the important thing, no matter how you speak. 


NEED MORE PRODUCTION 

Mr. Douexas. That, in a broad way, is the way I see it. I think it 
is a very important thing. I don’t think there is any question but what 
in our national interest we should provide in every way we can for 
increased production. I am certain that when production does in- 
crease that there will be a natural growth to more use. I am certain 
that as those things happen the price will come down. 

As far as military aviation is concerned, however, as we get into 
these high speeds, we are going to increase its use at any price, I feel. 
It is that important. 

Senator Matonr. In other words, the price is not a factor when you 
come to military planes at higher speeds ? 

Mr. Dovetas. It is not a factor in our design, but we want to save 
the Government money. 

Senator Matone. What I meant, you would have to use it regard- 
less of cost, but it is the engineers’ and the laboratories’ problem to 
work out the price. 

Mr. Dovetas. That is right. 

Senator Martone. We would like to know as much as you can tell 
us and think it is expedient to tell us of your requirements at this time, 
that is. in tons annually or any factor that you might use. 
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Mr. Dove.as. I am sorry, Senator, that I don’t have the figures for 
our whole industry. I believe those are available, however 

Senator Martone. You just have them 

Mr. Dovaguas. I only have the figures pertaining to our own com- 
pany 

Senator Martone. You know what you are doing. Maybe the per- 
centage—— 

Mr. Dot GLAS. You can multiply | would Say if would not be too 
far off—if it were multiplied by 6 to 8 times for the aircraft industry, 
something in that neighborhood. 

Senator Matonr. Six to eight times. 

Mr. Dova.as. So you can take these figures and multiply them in 
some fashion like that, and I don’t think you would be far off. 

In the year of 1953 we will use about 5 tons; 1954, about 13 tons. 

Senator Maton. You are talking about total figures ¢ 

Mr. Dovuguas. Yes. In 1955, about 22 tons. 

Mr. Woon. The figures Mr. Douglas has given you are for present 
contracts and firm usage. 

Senator Martone. In commercial planes? 

Mr. Woop. No, not necessarily. It is everything. But there is a 
lot of proposed usage on models ‘that are in the design stage now that 
could possibly run these figures higher. 

Senator Martone. The second question I was going to ask you is: 
If it were available just like aluminum or stainless steel, and all you 
had to do was to design the planes, then what would be the dem: und? 

Mr. Dovenas. Well, we would have to—I am sorry I haven’t done 
so—we would have to take our total weight of airplanes that we ex 
pect to produce in 1957 and take about a fifth of that. Iam sorry that 
I don’t have that figure. But it would appear to me to be quite an 
appreciable amount. If we are using, you see, by 1955, as I just stated, 
22 tons, which is a big part of your present production, by 1957 1 
would certainly think that we would be using something in excess of 
a hundred tons, which is more than your present production, 

Senator Martone. A hundred tons? 

Mr. Dovenas. In that year. You take 100 tons and maybe mult! 
ply it by 8; you have 800. Say 1,000 tons would be a conservative 
figure. 

Senator Matonr. That is only for the airframes? 

Mr. Douauas. Yes. 

Mr. Woop. It doesn’t include the engine, by the way, which uses 
titanium. 

Mr. Dovuenas. Or the accessories. 

Senator Matonr. You are talking about the frames. 

Mr. Dovetas. Nothing but the airframe. 

Senator Martone. I understand from your testimony that from the 
drafting board to the plane in the air might be 2 or 3 years or more. 
Is that correct ¢ 

Mr. Doveuas. Well, the flow time in producing an experimental 
model is about 2 years. Then it is usually close to 4 years before vou 
get much production. 

Senator Martone. Before you really go into production after the 
drafting ¢ 

Mr. Dovetas. Design, that is right. 
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senatol MALONY Then it car only be taken off the drafting he ird 
in accordance with its availability? — 

Mr. Dove.as. Well, we do have to look ahe id, and we have to make 
i guess that it w ll be available at the time of design. 

Senator Martone. In the engines, including the engines and al! the 
accessories, What would be your annual use ? 

Mr. Doves. I don’t know, but it would certair ly be, I would tl 
at least as much as we use—— 

Mr. Woon. Maybe 50 or 40 percent, at the most. 

Senator Martone. Thirty or 40 percent of the weight of the plane? 

Mr. Woop. That is right. 

Senator Martone. Altogether 7 


Mr. Woop. Yes. 


Senator MALONE. Let usa ume we had reached the point where 
supplies were sufficient. What would be the approximate tonnage for 
your use alone? 
~ Mr. Woon. It is difficult to tell, because it depends on the size of 
the airplane and the number of them you produce in a give r 


We don’t know them, don’t know the size, and don’t know how ma 
we would produce. Any figure we give you is a gue 

Mr. Dowueuas. Just assuming the defense program Wwol ld go y 
about what we understa dis planned 

Senator Manone. If the defense plans for new bombers were to 
hy stepped ip sical ily, youl see WO ld be mult plied any times ¢ 


Mr. Doue.tas. That is rm 

Mr. Woop. The weight of an airframe will vary from as little, in 
i small fighter type aircrart, a maybe 7,000 or 8,000 pounds, to close 
to LOO,00O0 pound : When you start talk ne about the quantity of 
them that are produced, it varies the figure just fantastically. 

Senator Martone. If you had a hundred-thousand-pound plane, 
that was 20 percent ? 

Mr. Dor GLAS, 20000 pounds ; LO tons, you see. 

Mr. Woop. Just one plane. 

Senator Manone. If you had 3,000 of those, you are getting into 
titanium. 

Mr. Dove.as. Yes, indeed you are. 

Senator Matonr. If you are getting into, say, 3,000 of those 
planes, at that rate it would be 30,000 tons in a year. 


J 


IN CASE OF WAR 


Mr. Dove as. It just appears to me, Senator, if we are going t« 
design aircraft, as it appears to me, that will increase in proportion 
of titanium, we have got to think what we are going to do should 
we get into war. 

Senator Mauonr. We want to approach that. 

Mr. Dove tas. The figures I gave you were just assuming what 
is ahead of us less war. If you are going to have war, your guess 
is as good as mine, probably. 

Senator Matonr. Not as good as yours. One of the ideas I have 
had all along—and I am not a military strategist, but I have been 
in two of these wars, many people whom I talked to do not think 
you are going to fight the First World War over again or even the 
second. You are going under the sea and in the air in the next one. 
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It has always seemed to me, after coming home in 1919 from the first 
one, that the way to keep out of the war is to be ready to win it, and 
if everybody else knows as much as you do about your preparation, 
then perhaps that is the way to keep out of a war. 

So I still think that you yourself would know more than anyone 
else, not in the number of planes perhaps, but how to meet specitica- 
tions. That has been another mystery to me, as to why—-and we have 
an expert here in the general, and I don’t want to get into his field— 
the military designs the details on a plane. Perhaps it would be 
better if they would tell what they wanted the plane to do, and let 
you design it. 

Mr: Dovenas. That is actually the case. We develop a a general 
specification to get the type of a weapon that the Air Force needs. 
Under the present concept, that is the way we are doing. 

Senator Matonr. Now, in the commercial planes, or even in the 
military planes, what effect would the price have on the use‘ Sup 
pose, instead of $5 a pound for sponge, it was testified at Henderson 
that there is a possibility of getting the price down to three and two 
and a half dollars. Say the sponge came down to $3 and the cost of 
rolling was cut down proportionately, what effect would that have 
on the use? 

Mr. Dove.tas. Well, Iam not able to make a specific forecast on that, 
Senator, but there is no question it will increase it. How much Lam at 
a loss to guess. 

Senator Matone. Well, you said that the price is not much of a 
deterrent to use of titanium even in a commercial plane because of 
the additional payload which could be carried if titanium were used. 

Mr. Dovetas. Well, the place where we used it, we were not re 
placing an aluminum alloy; we were replacing steel, because there 
it was used largely in the engine cells. We would have had to use 
stainless steel or something of that character if we had not had 
titanium. It was a replacement of stainless steel rather than a re 
placement of aluminum alloy at that point. 

Let’s take and consider the wing. The alloy would have to be very 
cheap to make a worthwhile substitution for an aluminum alloy in 
the wing skin, other than in the neighborhood of vour high heat. 

Senator Matone. In these lower speed p lanes, you do not have to 
use titanium, and therefore the price will have to come down quite 
a bit to be an economical and feasible substitute for aluminum ? 

Mr. Dove.as. That is right. 

Senator Martone. Aren’t you beginning to use some high-speed 
planes for regular commercial transportation ‘ 

Mr. Dovetas. The next period is a jet transport, but that is not 
high speed enough to aa any heating from the air of any con- 
sequence. That will be the next era. That will be the supersonic era. 
That would be, as far as civilian aviation is concerned, I am afraid, 
quite some years away. 

Senator Matonr. What would be the speed of this new jet plane 
you are talking about ? 

Mr. Doveuas. Your jet transport will be an airplane of something 
like 550 miles an hour cruising. 

Senator Matonr. What would the price of titanium have to be in 
order to substitute it in your landing gear and other parts of the plane, 
heavy parts? 
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Mr. Dovetas. That may come about, but we haven't seen it as being 
worth while as yet. 

Senator Martone. The price would have to come down to do that? 

Mr. Doveuas. Too, we have got to learn to use it, Senator. It takes 
us a little while to find ways of forming it, ways where it pays one 
way or another to use it in place of something else. 

Senator Matonr. Another thing I understand is that it is almost 
impossible to reclaim the scrap, and the scrap is wasted. It is not like 
steel, where you can just throw the scrap in a pile and use it to produce 
new metal. It is almost impossible to reclaim titanium scrap. That 
is true, isn’t it? 

Mr. Woop. Yes; that is generally true, although I understand one 
company has a method by which they hope to be able to reclaim it. 

Senator Matonr. Senator Murray ? 

Senator Murray. No; I am listening with great interest. I think 
the information I am getting here is new to me, and I am very glad 
that I am able to attend this hearing. I understand the problem; I 
think it is very, very important. I want to congratulate the witness on 
his very fine statement, very interesting statement; it is very valuable 
to us on the committee and will be when we come to make our report. 

Mr. Dove.as. I think the most important thing, if I may be per 
mitted to say it at this time, is that if we go to design fighting planes 
around his mnsetins, then we have got to have a capacity available 
should we get into w: 

If you want to make an assumption—I am trying to think out loud 
here if I may—that in a war we might want to build 50,000 planes a 
year; if you want to guess that those constructions of those airplanes 
might weigh 50,000 pounds average, you can do the arithmetic. I 
can’t do it mentally. Take the product of 50,000 times 50,000. Take 
a fifth of that. That could be, 1957, 1960, if we are in war at that 
time. 

Senator Matone. That is a very valuable statement, Mr. Douglas, 
and I know you are a very conservative man in your estimates; you 
are not conservative in your design; you never have been. You have 
always been ahead of the times. 

The imperfections that are still prevalent, that is, the lack of un 
formity of the metal, still holds you back to a certain extent, too? 

Mr. Doveias. Could I let Mr. Wood give you that ? 

Mr. Woop. Yes; however, the quality of the material has improved 
enormously in the last 2 years. 

Senator Matone. We are probably in about the same place ve 
titanium as we were with synthetic rubber before World War 
when we knew we could make it but at first we couldn’t make i 
quality that we needed. Now they can make the quality you need, 
and I am advised that in many uses that you wouldn’t really have 
to use any natural rubber, although it is better if you did. So we 
have perfected that process. 

Now, do you have any doubt that, as the demand increases, and 
additional contracts are let perhaps to additional companies, produc- 
tion process of the metal will be perfected ? 

Mr. Woop. No. I think that with time we will get exactly what 
we want out of it. I think, however, Senator Malone, that you really 
shouldn’t try to compare it to something else. It is an entirely new 
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metal, and it has certain inherent, basic qualities of its own that make 
it desirable to use, regardless of the price and the availability and 
that type of thing. There are other places where it would never fit. 

Senator MAtonr. Mr. Wood, as a technician in this business—and 
I wasn’t joking when I said you look good and tough to me; I have 


been in the engineering business 30 vears: I don’t look very tough, 
but you have to be to stay in the business—would you in your own 
words give us some real information on Pha technical end of it, as 


vou look at it. 
Mr. Woop. Do you mean why we would use it in places ? 
Senator Matonr. And what is holding you back now, what you 
ink needs to be done, and the stages that have to be reached before 
you could just turn your drafting people loose on the drafting board 
d forget about the availability of it? 


USAGE DEPENDENT ON MANY FACTORS 


Mr. Woop. Generally speaking, I think our usage is dependent 

pon the price, the availability, and our know-how in fabricating it 
and handling it, good service experience with parts that we have al- 

ady built, and obvion sly to be able to get the engineering properties 
out of the aerial that we have to have. 

Now, titanium at the present time, for a modern-day transport air- 
plane, does not compete favorably with aluminum. It is not strong 
enough on a strength-weight ratio basis to actually displace aluminum 
in the airplane at the present time. It is being substituted for stain- 
less steel, primarily, and the two properties of titanium that seem to 
appeal to us the most at the present time are its heat resistance and 
its corrosion resistance and its ability to retain its strength at elevated 
temperatures. Again, though, titanium in its present form, in its 
alloys and the commercially pure grades that are available to us at 
the present time, doesn’t compete favorably with stainless steel at 
temperatures above a thousand degrees Fahrenheit. 

Even on a combustion engine such as the ones we use on our 
DC-—6’s and 7’s, we use a lot of stainless steel there, and in some cases 
the stainless steel is operating at temperatures above a thousand de- 
grees, and this material will not replace it at the present time. 

Senator Martone. What about the alloys? 

Mr. Woop. Well, there are several alloys on the market. Every pro- 
ducer has an almost limitless supply of them, it seems. But, Senator 
Malone, there are very few people who are actually using them. In 
our particular company we are making pr: actically no use of the 
alloys at the present time because we don’t have a design requirement 
necessitating its use, 

Senator Matonr. You are still in the stage of titanium that you 
were with aluminum many years ago? 

Mr. Woop. That is right. 

Senator Matone. You knew it was good, but you didn’t know just 
what to do with it. 

Mr. Woop. That is right. 

Senator Martone. Well, that is the committee’s interest in it, be- 
cause, according to Mr. Douglas’ testimony, which merely corroborates 
other testimony that titanium is absolutely necessary for certain uses. 
Then there are certain people in the Government charged with letting 
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contracts. They have their own future to look out for, and some 
times, if they make a mistake it is not good, and it could be that if the 
Senate of the United States knows enough about titanium, it can 
encourage whatever chances it thinks the Government should take 
through its contracts, as, for example, clauses in the contract with 
the Titanium Corp. and with Du Pont, and I believe in this new con- 
tract for 15 tons per day with the Crane Co. of Chicago. They are 
not in production, not even settled down as to where they are going 
to produce, but these clauses take care of obsolescence of equipment 
due to changes in the process, and of course every one hopes that 
somebody will work out a continuous process or electrolytic process 
or some other process to cheapen the cost of titanium. We under- 
stand there are companies making great progress in that regard. 

But, as Senator Murray said, the position of this committee in its 
recommendations to the main committee and then to the Senate, can 
be influenced greatly by knowing just what could be done with 
titanium if you couk 1 just throw the book aw: iy and start the design 
and know you are going to get sufficient amounts of ae 

But we are down here now at the roots. If you can’t use it, then 
there is no use manufacturing it. If you could use titanium, if i 
were actually available in usable quantity and quality, we want to 
help because we are in the position that we can talk back to pretty 
near everyone if we think we are right. 

I woul i like to call a 5-minute recess for the benefit of the re porter, 
and then we will finish up. 


( Recess. ) 
IMPORTANCE OF AIR POWER 
Senator Matone. Mr. Douglas, do you have any further statement, 


generally speaking, on this important subject? I heard you say a 
while ago on television that you thought Russia was mi iking titanium. 


I will ask you—I had it in mind before the recess—if any potential 
enemy of this country had wig metal and was using it in warplanes, 
what could we afford to pay to have titanium in our military air- 
craft? 


Mr. Douctas. We would probably be able to pay any price if it was 
necessary for us to have a superior aircraft to the potential enemy. 

Senator Matone. I am going to ask you a general question, because 
I hase heard of you for so many years—I know there are 2 or 3 of you 
who are competing for the lead in the production of planes for both 
military and commercial purposes. Some of us have an idea that if we 
have the necessary aircraft, big bombers that ¢ can fly several thousand 
miles and drop a load going 700 or 800 miles an hour and come back, 
that we are in no danger of being defeated in a war and as a matter 
ot fact, we would be in little danger of being involved in a war. 

I would like to have your general opinion of what we could do i 
the production of titanium were sufficient to be used in the manufac- 
ture of these plan es. 

Mr. Dovatas. My personal view, Senator, is that if we have a 
superior Air Force we have no reason to fear ever losing a war. It 
has always appeared to me that if Britain kept the people of the 
continent from invading them for several thousand years with only 
20 miles of water, we surely ought to be able to do just as well with a 
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real Air Force with 2,000 miles of water between us and the potential 
enemy. 

Senator Marone. In other words, if we were to keep in the lead 
with respect to the speed and range of our bombers and fighters, there 
is no nation that would trouble us in the Western Hemisphere, and 
erhaps any part of Europe or Asia we are going to protect could 
G done through the control of the air? 

Mr. Dovetas. I am certain of that, Senator. 

Senator Murray. I understand that some scientific commission a 
short time ago made the statement that an atomic bombing raid on 
the United S ates, if properly directed, could result in the destruction 
of a third of the industrial production of the United States and kill 
15 million people. That, of course, is on the assumption that we would 
not be ready to defend or to prevent such a raid. 

Have you any suggestion to make with reference to any such possi- 
bility, the effect of raid on this country ? 

Mr. Dovetas. I am no expert on the matter. I suppose that at its 
worst that might occur, but I personally don’t believe it could be quite 
that bad. 

Senator Murray. That is all. 

Senator Martone. Naturally, we are getting into a field strange to 
both of us. We got into the radar and guided missiles and all. But 
the control of the air is the first consideration in any area we want to 
control, is it not, in your opinion ¢ 

Mr. Doveras. Absolute ly. 

Senator Marone. I think you have covered this in general, but as 
far as the committee is concerned—feeling very certain that with 3 
or 4 companies besides the ones who actually have contracts develop- 
ing new formulas of continuous processes, as well as the batch proc- 
esses in the production of titanium, working on that they have now, 
and the Kroll—we are still groping for the price range that would 
make titanium more generally used in commercial planes. 

I agree with you—and I am sure the committee agrees with you— 
that under existing world conditions, we must have military planes 
at any cost. Of course, we are interested in getting the price down, 
but we feel the higher the production the lower the cost, just as you 
have outlined in aluminum and magnesium fields. The price of 
titanium would have some effect on its use, not only in commercial 
planes, but also in military aircraft. 

Is there any further information you could give us in that field? 

Mr. Doveras. Well, no, Senator, I don’t believe. We are using it 
now on our new airplane about as wide ly as we could, no matter what 
the price was. 

On our next airplane—— 

Senator Mavonr. It is on the drafting board now, perhaps? 


MUST SAVE WEIGHT 


Mr. Dove.as. In the next airplane, the jet airplane, which is about 
to come to the drafting board stage, we will plan to use more, in spite 
of the fact that the price is rather high now. 

Senator Matonr. In other words, the price is not the deterrent that 
might be supposed ; when you get around to using it, it is because it is 
a necessity ? 
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Mr. Dovueuas. That is right. We pay almost any price to save 
weight, whether it is a military airplane or a civil airplane. 

Senator Martone. What was the estimate as to what you would save 
for each pound or hundred pounds in weight saved ¢ 

Mr. Dovetas. Just a rough estimate, we say that every pound we 
save—put into payload for the operator—is worth something like $40. 

Senator Matonr. That means for the life of the plane? 

Mr. Dovetas. That is right, availability of carrying that much 
more pay cargo. 

Senator Martone. That is a tremendous thing. 

Now, the commercial jet that will come off the drafting board next, 
that is still under supersonic speeds ? 

Mr. Dove tas. The heating, due to the atmosphere, at high speeds 
does not come into the problem—— 

Senator Martone. In the event we make the progress in the materials 
necessary for it, and other experiments work out—it would not be too 
long until you reach the supersonic speeds, would it ? 

Mr. Dovetas. That is quite possible. 

Senator Matonr. Then you would have to use this heat-resistant 
material in many other parts of the aircraft, such as the sheathing of 
the plane? 

Mr. Doveras. Use what is necessary of the material at that time. 

Senator Martone. If titanium were available, very soon it would 
amount to about 20 percent of the weight of the plane? 

Mr. Dovenas. By 1957; that is correct. 

Senator Martone. Of course, it goes without saying that as the 
quality improves, that is to say, the usability and uniformity of the 
material, so that it rolls uniform and works uniform, then of course 
the use increases ? 

Mr. Dovetas. That is right, s 

Senator Matone. That does hold you back somewhat now ? 

Mr. Dovucias. Somewhat; yes. 

Senator Maronr. Because of the nonuniform rolling qualities? 

Mr. Dovetas. We have to feel our way, and we have to have some 
time in operation in different parts with this material to be sure to 
see how it stands up in time, a matter of fatigue. 

Senator Mavone. I think one of the most important things you have 
said here this morning is that as titanium production increases and 
improves, the price will come down, and the use will be increased. 

You look for that to take place ? 

Mr. Dovuetas. I would think so, because now you see farmers using 
corrugated aluminum for barn roofs. That would have been unthink- 
able in the beginning. 

It doesn’t seem so hard to imagine that if titanium was che: ap enough 
it would make a more satisfactory material because of its noncorro- 
sive qualities. 

Senator Martone. And stronger? 

Mr. Dovetas. Yes. 

Senator MatoneE. Weight? 

Mr. Dova.as. That is right. 

Senator Matone. The first aluminum went into planes, did it not? 


Mr. Dovetas. Yes. 











216 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Senator Matone. In other words, aluminum was used in planes first, 
but as it became more plentiful and cheaper, many civilian uses in- 
creased the demand for it? 

Mr. Doveras. That is right. Civilian demand now for aluminum 
alloys is greater than the demand by planes. 

Senator Maionge. Much greater, and that is for cooking utensils and 
various other things. 

Mr. Dovetas. Construction materials of all sorts. 

Senator Martone. Do you think titanium might follow the same 
route ? 

Mr. Dovetas. I should think it very well might. 

Senator Matonr. I think we have covered the territory, barring the 
classified material, here. 

Ott the record. 

(Discussion off the record. ) 

Senator Martone. On the record. 

We will make this a part of your testimony at this point. 

Titanium usage, general 
ai 1 to 3 percent of airframe weight (weight of airframe less 


engines, landing gear, radio, ete.). 
1954 through 1956. 2 to 8 percent of airframe weight. 


1957 on : ~..--.--.-- 22.5 percent (maximum) of airframe weight. 
Total present firm usage: 

1953 .. _. 9,480 pounds per year. 

2064 .nau _.. 26, 941 pounds per year. 

1955 - . 42,831 pounds per year. 


1956 (% year) 19,453 pounds per year. 


Our general use of titanium depends upon obtaining good mechanical prop- 
erties, reasonable cost of material and fabricating techniques, good service life 
and availability. 


Usage by division 
Santa Monica: 


IMS < cue . 528 pounds per airframe, 2.5 percent of airframe weight. 
DC-S_____-___- 528 pounds per airframe, 8-11 percent of airframe weight. 
1953 an 9,280 pounds per year. | 
1954____...___ 26,400 pounds per year. }DC-7 only. 
| 26,400 pounds per year. } 
El Segundo (models and rates classified) : 
1953__...._.-._. 150 pounds per year. 
I hencctnerticctinten 450 pounds per year. 


1065 on....... 15,000 pounds per year. 
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senator M ALONE. Mr. Douglas, | had no set line of questioning and 
I am sure Senator Murray did not. We think you are one of the 
outstanding manufacturers and pioneers in the airplane business, 
and I can speak for the committee. We appreciate your appearance 
verv much, and I would like to have it understood that any further 
information you think would be of value to the committee, that you 
would furnish it to the committee. All you need to do is address it 
to either the « 
Building. If 
If it is not cl 
record. Would you do that for us? 

Mr. Dovuctas. Yes, sir, we will be glad to. 

Senator Martone. I am reluctant to let you go, but I know you have 
to go. I have been looking forward to your appearance here bee ause, 


‘hairman or any member of the committee, Senate Office 
the material is classified, we will treat it accordingly. 


assified, we will be very happy to place it in the public 


as | previously said—and I know that I am speaking for Senator 
Murray—you are pioneering in this field, and we feel that a Senate 
committee working under official resolution, Resolution 143, direct- 
ing us to do this work, can take chances that perhaps a Government 
official couldn’t take, or even a producer who is under contract could not 
take. But we are willing to take the chances. I am sure I am speak 
ing for the members of the committee. We have an idea that we are 
right in the field, and therefore we might accelerate the necessary 
production, which would result in a lower price so that it could be 
used more generally in planes. [ can say to you that the primary con- 
cern to those on the Senate floor, in addition to the high taxes that 
everyone is worrying about, is this matter of a potential war. Many 
of us have the feeling that if we get ourselves in a position to win 
any kind of war, we will not have such a war. And any time we can’t 
win it, we are liable to have it. 
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I don’t know that there are any military strategists on the committee 
or in the full committee. But they certainly are listening and trying 
to digest the information. 

I want to say again we thank you very much for your appearance, 

nd we will be looking forward to hearing from you if you have any- 
thing further to state to us. 

Mr. Dovetas. Thank you, Senator. It was a pleasure to be with 
you. 

Senator Matone. Mr. Lanphier, will you identify yourself for the 


record ¢ 


STATEMENTS OF TOM LANPHIER, VICE PRESIDENT FOR LONG- 
RANGE PLANNING FOR CONVAIR; AND LOWELL GORDY, ASSIST- 
ANT SUPERVISOR, MATERIAL CONTROL, SAN DIEGO DIVISION, 
CONSOLIDATED VULTEE 


Mr. Lanrnier. I am Tom Lanphier, vice president for long-range 
planning for Convair. 

This is Mr. Gordy, who buys the titanium for the major programs 
that we use it in at the moment for Convair. 

Senator Matone. Mr. Lanphier, you attended our hearing in Hen- 
derson last month ¢ 

Mr. Lanrnter. Yes, sir; last winter sometime, yes. 

Senator Matonre. You are familiar, then, with the objectives of the 
committee ? 

Mr. Lanrnter. Yes, sit 

Senator Matonr. The committee is interested primarily—and you 
are familiar with the Senate resolution that the committee should 
determine the availability of the necessary materials, minerals, and 
fuels in wartime. 

The first step, then, is to determine the amounts of these materials 
andtheirsource. There is another angle, of course, that we will follow 
through, and that is what lines of transportation can be kept open 
in wartime. Many believe we will have more trouble than ever in the 
next war in keeping any lines of transportation open across the major 
oceans, 

We are now receiving the raw material, rutile, primarily from Aus- 
tralia, for no good reason except it was available there, and you are 
familiar with the fact that the ilmenite, at le ast, is avail: ible in this 
Nation and Canada. There is also some rutile in the Florida beaches. 

But you are in the business of manufacturing airplanes and airplane 
parts, so your contribution to this committee ‘would principally be in 
the field of the use of the material. 

So the general question to you would be the same as the one ad- 
dressed to Mr. Douglas, who just finished his testimony, as to what 
you are actually using at this time, what would be your need in total 
pounds or tons of the material if titanium were available, and you 
did not have to worry about the supply any more than you do about 
aluminum, stainless steel, or any other common metal. So if you 
would just give us any information or statement on this subject, the 
committee will appreciate it. 
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NOT USED COMMERCIALLY 


Mr. Lanruier. To begin with, we build commercial airliners, but 
we don’t at the moment use titanium in our commercial program. We 
have a number of military programs with the Air Force and the Navy, 
and we do use at the moment titanium in those pragrem, and we plan 
to use a considerable amount more on a graduating scale in the future. 

Particularly, we use it, at the risk of repeating what Mr. Douglas 
said—— 

Senator Martone. In that category, you go right ahead with your 
own story, because we are interested in hearing several of the com- 
panies, and then the committee can ne the record and add it up. 

Mr. Lanpuier. He certainly is as expert a source as you can find 
for the commercial aspect of aviation; no question about it. 

[ think, in the next 4 or 5 years, our company, among others, will cer- 
tainly have an optimum amount of experience in the use of this metal 
for two purposes: At the moment we are using it to save weight, as he 
indicated he is in the commercial airplanes. We are planning to use 
it and are already beginning to use it in our supersonic programs, be- 
cause of its fac ulty for resistance of heat. The planes are going to be 
going so fast that we will need to use the metal on the leading edges, 
wherever friction is likely to occur at these high speeds; also use it 
internally, around the engine, for heat-resistant purposes that he 
mentioned. 

Under existing contracts with the services, we have need for and 
are using this year about 55,000 pounds. Next year we will use about 
ae pounds; and in 1955 we will use about 13,000 pounds. This 

gain is under firm contracts. 

“T will give you some planning figures for the amount of the metal 
we will need, both pure and alloy, for the extension of these porgrams 
in which we are now fairly well started for the Government. The 
total figure then for 1955 will be somewhere around 773,000 pounds; 
for 1956, be on the order of two million-plus pounds or a thousand 
tons. Beyond that, our plans don’t go at the moment. 

Senator Matonr. I don’t want to interrupt your line of thought, but 
your information is very helpful to the committee, not surprising, but 
informative. 

The increased use beyond the figure—when you say you have not, 
gone any further than that—depends on what, on the availability and 
workability of the material ? 

Mr. Lanrurer. Well, sir, no; I just didn’t go any further in this 
set of figures, because relatively in the firm planning we do, we end 
at that period of time into the future. There isn’t any question but 
what if we have gotten that far with these several programs which 
are the components of these totals, that the programs concerned are 
going to either at least prevail or continue on upward in magnitude, 
and there will be an even greater requirement in 1957 and 1958. It 
will peak off in 1957 and drop back down possibly in 1958. But 
about then we may begin to use it in some other programs that haven’t 
yet been contracted for, but will be in about 2 years; also in the high- 
speed area. 

Senator Martone. You heard Mr. Douglas testify that his testi- 
mony—and presumably yours—only covers a prewar period. If 
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suddenly the airplane industry were asked to produce like they were 
asked to produce during World War II, that would be a different 
situation, Abin 1 it not ¢ 

Mr. Lanruter. You mean under the circumstances of atomic war? 

Senator Martone. If you were asked to produce, say 40,000, 50,000, 
60,000 planes a year, you would be into real production. That would 
make a different story ¢ 

Mr. Lanruter. Oh, indeed; excuse me. This is on what you call 
a 127-wing objective. Let’s just say 127 wings that our programs 
are a part of here. The obj jective is somewhere in 1956, 1957, 1958. 

Senator Mauone. It isa peacetime preparation / 


FEWER PLANES FOR ATOMIC WARFARI 


Mr. Lanruter. That isright. I would say that, as compared with- 
if it is a fair comparison—during the last war we got up to some 
550 groups in the Air Force; it isn’t a fair comparison because the 
atomic weapons now don’t require the number of airplanes to deliver 
the equivalent amount of bang that the World War Il— 

Senator Murray. With atomic warfare you wouldn’t need so many 
thousands of planes? 

Mr. Lanpnier. That is right; more complex, faster, higher flying, 
but not as many in number. Equally as tough to produce, however ; 
probably more so, that 1s, tougher to produce 5 of the atomic bearing 
systems with the speeds and altitudes required than it was, say, to 
prod ice 200, 300 of the World War II type airplanes because of the 
comple xities involved, electronics. 

Senator Martone. What can you tell us, then, beyond 1956, as to 
volume demand for this material ? 

Mr. Lanruier. I could only estimate, because I would be cuessing 


t how many more airp 7 anes the Government would buy from us. I 
aa l say it would be at least as much as this for this one company 
and for airframes ay IT am now talking about airplanes; exclusive 
of engines. This is for airframes alone and for missile frames. 


Senator Matonr. Suppose the volume of production was stepped 
up so that the — range would probably come down, and the metal 
was available for any use you wanted to make of it, what then would 
be the use ? 

Mr. Lanrntier. Well, let’s say in 1956 we are using, say, a thousand 
tons, which comprises what percentage of the airframe; 5 percent, 3 
percent ? 

Mr. Gorpy. I would say about 10. 

Mr. Lanruter. This is a very short period of time between 1953 
and 1956, so we couldn't actually in these programs I am talking 
about use any more than we are presently using because we would 
have to redesign the airplanes to accommodate it. I can’t answer that 
question other than academically. 

Senator Martone. That is correct, but we are trying to see beyond 
that. 

Mr. Lanrnter. Beyond that; say we were building an equivalent 
airplane progressively better some 3 or 4 years later. What would 
you say by 1960 of a supersonic airplane; you could actually, sensibly 
use how much titanium for; that is our military kinds of airplanes? 

Mr. Gorpy. If there was no limitation to cost ? 
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Mr. Lanrpuier. That is what he is talking about. He is assuming 
that the dollar barrier is minimizing the volume. 

Senator Matone. | am assuming the metal is available; you don't 
have to worry about the availability, regardless of cost. 

Mr. Gorpy. Military ? 

Mr. Lanruter. Yes. 

Mr. Gorpy. About 40 percent, right around in there. 

Mr. Lanpnier. Between now and 1960. On the airplanes we are 
now involved on, we have committed ourselves to a design. 

Senator Martone. That is true. 

Mr. Gorpy. That is considering the fact that the metal is uniform, 
it is easily formable, and the dollar value is down and readily available. 

Senator Matone. And somebody will buy the planes ¢ 

Mr. Gorpy. Yes; and that the performance is within titanium 
range. 

Senator Marone. Let me ask this in a different way: Suppose we 
had reached 3 years ago the stage we now have reached, and you had 
your plans—— 

Mr. Gorpy. Lf we had known this 3 years ago, we would have de 
signed approximately 3 times as much titanium into the airplane as we 
now have. 

Senator Martone. What I am trying to reach—and I am sure Sen 
ator Murray will agree with me—we know you are Pm tough hard- 
boiled producers. You have to produce; you have to pay the help. 
There isn’t any use of your going off the dee “p end, saying you ee l 
like to do this and that; that is done in Washington—too much of 

sut we came out here to see you because we know you know ce 
to use this material. The committee is not going to learn how to make 


planes; it is not going to learn how to produce titanium; it has been 
through the plants; it knows the methods—but if the committee can 
encourage the contracts that you worry about. if we think it is neces- 


sary to increase the production and to encourage other companies, 
as well =e that are now in the p rroduction, to get into this field: 


in ] year yr 2 years from now some continuous process should be de- 
veloped, or electrolyt Cc pre cess Or a sodium process or some other 
process that cheapens the metal and makes it available—is all the 


titanium you need available now at $20 a pound. 

Mr. Lanputer. That is right. 

Senator MALone. So if the committee is convinced, from the volume 
of testimony we receive from you actual producers of the b anes and 
the actual producers of the metal, that all this is possible, it is just a 
question of somebody taking a chance—if we believe when we get all 
this testimony that the Government should take that chance we should 
try to get the same Government encouragement for titanium as was 
given in the synthetic rubber field, and build the plants. If the syn- 
thetic rubber program hadn’t been a success, the Government would 
have lost the money. It was a success and saved the country. 

If we can get this volume started that you need, and you don’t have 
to worry about volume at all—all you have to do is your drafting job 
and put everything in it that you want, then what would we be able 
todo? This is your end of it; 40 percent or 50 percent, including the 
engines and the landing gear and the frame, and if you get up around 
supersonic speeds, it would be the covering ? 
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Mr. Lanrpnier. We don’t know that much about it. 

Senator Matonr. You don’t know that much about it ? 

Mr. Lanruter. No, sir. 

Senator Matone. Go just as far as you know about it, if it were 
available. 

Mr. Lanruter. Well, he has given you the answer. I would say of 
the part of the airplane we build, the airframe, we could build the 
airplanes—we know some thing about it for the next 4 or 5 years—if 
we had our “gimmies” right now, maybe 30 percent. 

Senator Martone. You could use 40 percent with any new design ? 

Mr. Lanpnier. No; I meant if we had our “gimmies” in the first 
place. 


DEPENDING ON GOVERNMENT 


Senator Marone. If you had it 3 years ago. Let’s talk now about 
what you would be doing 3 years from now if you knew it was going 
to be available in usable form; is that what you meant, 40 pe reent 4 

Mr. Gorpy. Yes; around 30, 40 percent, in there. It is a nebulous 
figure. But we figure that 3 times as much titanium as we have in 
the airplane now at this time—we feel we can put 3 times as much 
into it if it was readily available and usable. I think we can say that 
we are depending upon the Government to go in the titanium industry, 
at least, make it available, because our projected usage is so far in 
excess of the present capacity of the titanium industry, we are defi- 
nitely going on faith that it will be there. 

Senator Mavone. You are taking—— 

Mr. Gorpvy. Using the titanium, in designing it into the airplane. 

Senator Martone. Right now you are taking all the chances that you 
can afford to take in business? 

Mr. Lanpuier. So is the Government with us. 

Mr. Gorpy. Yes. 

Mr. Lanruter. I would assume on a well-caleulated basis. 

Senator Matone. That is what we want to find out, because—— 

Mr. Lanruter. We are in bad trouble if, for instance, the Air Force 
hasn’t had such assurance from the Government that there will be a 
certain measure of titanium within which our allotment falls in the 
next 3 or 4 years. Iam sure there must be at least some solid thought 
given to the amounts that we are talking about here, plus the ones you 
will hear from, from other companies, being surely available to us 
somehow or other in the next 3 or 4 years. 

If your committee can establish the point that titanium is the use 
ful metal it is in the air end of the defe : industry, you can have a 
very much greater Naval Air Force and Air Force in the next 4 or 5 
years than you will otherwise have, because you will get considerably 
greater performance in terms of lighter airplanes and planes that can 
stand together in the heat at high speeds. No question about it. 

Senator Matone. You are familiar with the fact that the Govern- 
ment has already advanced about $30 million to 2 plants; $15 million 
I believe has been advanced to the Titanium Corp. in Henderson, and 
that company has reached a little short of 4 tons per day. They have 
a 10-ton-per-day contract. They gave us some evidence that they were 
continually increasing this production. The Du Pont Corp. had $15 
million available. We have not heard them as yet, and I don’t know 
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whether the Government has actually advanced all of the $15 million, 
but it is available. 

Now, there are companies that are talking about taking contracts 
without any Government mone y, just like companies are now willing 
to take over a synthetic rubber plant and run it at a profit. Some of 
us believe—there is where some difference of opinion comes in in Con- 
gress—that when tits _ or any other material, reaches the point at 
which private industry can make a profit at a reasonable price, then 
the Government probab iy would lose interest in the production be- 
cause the demand, the price, and the profit would take care of its 
production. , 

But before you reach that, somebody has to take a chance; and 
while Senator Murray and I are only 2 of the 96 Senators—I am sure 
he: agrees with me that we are willing to take the chance of throwing 
whatever weight we have to increasing this production, and let the 
Government guarantee in this contract, as they now do, have a para- 
graph that takes care of obsolescence in equipment due to laboratory 
advancements and inventions and so on. 

We are using the Kroll process now. It is a batch process. If, as 
some of us think, they come up with an electrolytic process or some 
other process that lessens the cost of production and makes obsoles- 
cent several million dollars worth of equipment, the Government is 
going to lose that much money. But that is what we are here for. 

So forgetting about the availability of titanium; assuming it is just 
like aluminum or stainless steel: you could take it right off the draft- 
ing board and start tomorrow—how long would it take you to sub- 
stitute titanium and how much titanium — you be using in 3 or 
4 years’ I really believe, as one member of the committee, that we 
are going to have such production. It is trend And I think it is 
a bottleneck that this committee can help to break. So that is the 
value of your testimony: What you can do. You are the ones who 
pay the help and have to depend on contracts. I know it is hard to 
forget that because you have been worried about it so much. 

Mr. Lanriuer. Well, you have, as you are well aware, some sizable 
“ifs” in your premise. 

Senator Matonr. As they had in aluminum 50 years ago. 


CONSISTENCY OF MATERIAL 


Mr. Lanrputer. Consistency of the material itself is one of the 
things in our particular use. I heard Mr. Douglas say their scrap on 
pure metal is down to what—10 percent on commercial use. Our 
estimates of the sort of scrap that we are going to have to deal with 
for the next few years for our military airplanes, wherein we use 50 
percent pure and 50 percent alloy, run 100 percent at first, then 
get down to 50 percent a little bit later. So we are going to have a 
fairly extravagant use of it in bulk because it is not yet of a quality. 

Senator Matonr. Uniform? 

Mr. LANPHIER. Yes, sir. So I repeat: That is a big “if” in the 
next 3 or 4 years, isn’t it? 

Senator Martone. That is right. No doubt, the number of experi- 
ments that are being run, the number of responsible companies work- 
ing on it, and the number of contracts let, and the future demand are 
going to have a lot to do with the speed of perfection. 
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Mr. Lanruter. What you just said is what happened since we last 
convened with you, which is 9 months or a year ago. It is a great 
deal advanced now. In fact, we plan to use it now for more ex- 
tensively in 9 or 10 months than we did just less than a year ago. No 
question about it; as people begin to catch on to the value of the thing 
to the defense industry, I am sure that private enterprise, as well as 
subsidized programs, which are essential, are @oing to make strides 
that we can’t contemplate now. 

Even if we knew titanium would be available in usable form in 
3 or 4 years I still say we wouldn’t be using more than 30, 40 percent 
of that part of the system—— 

Senator Manone. That doesn’t include the engine or the landing 
gear or any other part? 

Mr. Lanputer. That is right. I am including the landing gear in 
that total. Iam talking about the airframes as opposed to the engine, 
particularly. Those are two major elements in which you would use 
titanium. 

Mr. Gorpy. Mr. Lanphier mentioned we have a higher spoilage 
factor on military airplanes. That may be due to the fact that we 
are using it on much more complicated parts, possibly, than on com- 
mercial applications. 

And also I just got back from a 5-week tour of the entire industry 
myself, all of our suppliers, expediting deliveries of titanium, and 
they have, in going through their development programs, many ap- 
plications that the general industry is not aware of right now that we 
might utilize in future designs; for one example, the casting and 
extrusion work that they are having very promising results with. 
That would naturally increase our scope of thinking in the use of 
titanium. 

Senator Matonr. You mean because the extrusion process, if it were 
uccessful, would make it more workable or more plentiful? 

Mr. Gorvy. It would have better properties than the titanium now 
processed. 

Senator Maronr. What companies do you refer to? 

Mr. Gorpy. Well—— 

Senator Martone. Who are your suppliers, the ones you are talking 
about ? 

Mr. Gorpy. Rem-Cru has furnished material to extrude; a number 
of the companies have. They have also developed casting processes 
which appear to be very promising. I know Kaiser Aluminum up here 
has extruded titanium, from what I gather, from almost every com- 
pany in the business. They requested material from almost everyone. 

But there was one item you mentioned here a while back about 15 
tons a day that the Henderson plant is producing. 

Senator Matonr. They are supposed to produce 10 tons, but they 
are up to about 4 tons now. 

Mr. Gorvy. We have to be very careful about comparing that with 
our total requirements, because presently, in the converting of the 
sponge to a finished sheet, there is quite a loss in there we have to take 
into consideration. 

Senator Martone. It was brought out in the testimony there that 
some of this material is being shipped to England. We haven’t found 
out just how much yet. But that is not the fault of the company. 
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Now, it is a fact, isn’t it, that it is almost impossible at present to 
reclaim the scrap ¢ 

Mr. Lanruter. It is for us. 

Mr. Gorpy. One thing that we are very concerned with is the scrap. 
We have it building up now, and Rem-Cru, for example, will not take 
the scrap back unless it is reduced to particles three-eighths of an inch 
square, and it must be oil-free and in lots of, I believe it is a thousand 
pounds. And to meet those requirements is almost impossible. 

Senator Martone. Are they able to pay you any particular amount 
for it if you do produce it in that quantity and that form ? 

Mr. Gorpy. Right now, depending upon the erade, they tell us it 
ranges between a dollar and a half and a dollar ninety cents a pound. 
I understand that the Air Force is suggesting a program whereby we 
take our titanium scrap, give it back to the producer, and he will in 
turn make us material containing that scrap, and send it back to us 
with a credit for the scrap, which would be presumably a higher figure 
than we would realize under the present method. 

Senator Martone. Did they estimate that figure / 

Mr. Gorpvy. No; they did not commit themselves. 

Senator Matone. This scrap at $1.90 compared to the sponge at $5 4 

Mr. Gorpy. Very generous figure. 

Senator Matonr. And the rolled material at $15 a pound. Do you 
buy it already shaped, or do you just buy the rolled titanium sheets ¢ 

Mr. Gorpy. Flat sheets, and that $15 a pound, if we can buy some 
flat sheet at that, we would like to know where it 1s. too, because that 
is a very low figure. We average, in the lower 
approximately $22 to $22.50 a pound. 

Senator Matonr. Well, the reason I have used the $15 is because 


I 


someone used it as an estimate. I want that understood, as merely 


rages right now, 


< or 


my repeating someone else’s estimate. 

Mr. Gorpy. That is quite possible in the case of billet stock from 
which you hog forgings or titanium fittings. That runs $15 to $19 
a pound in that price range. 

senator MaALonr. Isn’t the experience in the whole metal field—of 
course, you are a comparative ly young man, and that is the kind of 
men who are in this business—that whenever you are paying $22 a 
pound for anyon OY it the hie tal business, isn’t there plenty of room 
for improvement, 1f we get the volume and 
That is what we are try ine to find out. 

Mr. Gorvy. Definitely, definitely. Here is another thing: In talk 
ne with the titanium producers, they are not sure themselves how 
much this metal should cost. They can’t actually price it out to what 
it is costing them to produce it; they tell us—— 

Mr. Lanpurer. We don’t know that on airplanes in the early part 
either when we start. 

Mr. Gorvy. Because titanium, in the case of Republic Steel or these 
largest companies, IS a very minor portion of their production. 

Senator Matonr. Of course. But what we are trving to do is to 
find out what the annual demand might be if the workability and the 
supply were made available at a somewhat lower fioure. We know 
what Mr. Douglas said is perfectly true. It is a question of the hen 
and the egg again. 


vet it so it is usable? 
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Mr. Lanruter. You are trying to find out what percentage. Then 
you can multiply the percentage per unit times the number the mili- 
tary people tell you they actually plan to buy. 

Senator Martone. Right. What is holding us up? Is it the work- 
ability of it, the loss of the scrap, the price or what ? 

Mr. Lanpuier. I would say, just from a completely lay point of 
V iew— —_ 

Senator Martone. You are the one who makes the plane. 


UNCERTAINTY 


Mr. Lanriier. We don’t know too much about the elements in- 
volved. But I worm say that it isa reflection of what he says. There 
is an uncertainty, or has been in the industry that produces the stuff 
as to just what lente. even as you are uncertain, as to what 
requirement there might be, particul: ily militarily, for it; where the 
initial development funds are going to come in terms of millions of 
dollars; and we haven’t been sure until the last 6 or 8 months just how 
much on a minimum basis we want to use. It is a question on the part 
of the educators, on the part which is progressing pretty fast. In 
another year they would know a lot better. 

Senator Matone. We have General Kern Metzger here, who is at 
the head of the Wright Airfield, and he has already appeared before 
the committee. He is here to do that again. But even among the 
high officials of the national defense of the United States, there is 
a difference of opinion. We all know that. Many of us are of the 
opinion—I am sure that I am not the only one—that this next war is 
going to be a little different from World War I that we fought in the 
trenches. I was in that one. Then I had a good look at this Second 
one out in the South Seas, Alaska, and everywhere. But this one is 
going to be different from any of them. 

It is like the story goes: Before the Civil War a couple of young 
men were talking; they were friends, 1 from the North and 1 from the 
South. 

Finally the one from the North said to the southerner, “Cy, what are 
you going to do when we get in the war? There are too many of us; 
we have the industry.’ 

Cy says, “We can whip you with cornstalks.” 

Well, the war came along in 6 or 7 years. They met again, walking 
oncanes. They had both been hurt pretty bad. 

The northerner said, “I thought you said you could whip us with 
cornstalks.” 

Cy looked kind of thoughtful for a minute, and he said, “We could 
have, but they wouldn’t fight with cornstalks.” [Laughter. ] 

We don’t think you are going to fight in the trenches or ships too 
far away; we think you are going to fight in the air and—— 

Mr. Lanprier. We were well prepared to win the last war in the 
air, but we may be very ill prepared to win the next war. 

Senator Matonr. This time you are going to fly faster and farther 
than the other fellow. 

We are groping for the answer. If we had it, we wouldn’t be here. 
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NEED STANDARDIZED PROGRAM 


Mr. Gorvy. You asked a little while ago what would help in further- 
ing the titanium indus stry, and I think one thing would be a standard- 
ization program, namely, specifications. Everybody has his own 
specification. The Air Force has its specification. Every producer 
has his specification. Every user has his specification, and no two of 
them are the same. 

Mr. Lanruter. They don’t jibe and nobody meets them. He is 
right. 

Mr. Gorpy. There is another point: They are running this on a job- 
shop basis now. They get an order for a certain amount, and they 
make that number of sheets, run it through their shop, the most expen- 
sive way of running something. 

If some central agency could say, “All right, you produce 2,000 
sheets of this material, .032,” they would run it through as one job, 
with better control and cnfebnity and everything else, and price. 

Senator Matone. It might sometime reach the point that steel has 
reached, where any company can produce any grade. But this has 
not reached that yet, in your opinion / 

Mr. Gorpy. That is right. 

Another standardization point is in the alloys that are used. They 
will come up with any alloy you want if you order 800 pounds, about 
800 pounds. They will come up with any alloy you want to use in your 
airplane. 

Senator Martone. But there is no uniformity all the way through so 
you can just look at the catalog and say you want so much of a certain 
grade; there is no such thing yet ? 

Mr. Gorpy. You order it from Titanium Metals Corp., and you can’t 
blindly go to another company and order a standard alloy. It is 
different. 

Senator Matone. Two orders from the same company would get you 
two different kinds? 

Mr. Gorpy. Yes; same order from the same company. In com- 
mercially pure sheets we are receiving, we are testing, depending 
upon the number that we get in, about 1 out of every 5; and upward 
of 1 every 20 sheets. On alloy sheets we are testing every single 
sheet we receive in order to use the material, classifying it into two 
different categories, the formable and the nonformable, to hold down 
our scrap and utilize every bit of material that is shipped to us. 

Senator Matong. What percentage, in the long run, if you know— 
or just estimate—has to be rejected because of the nonuniform 
qualities ¢ 

Mr. Gorpy. Well, the rejections run all the way from receiving— 
rejection on physical properties to damage from fabrication. On 
commercially pure or alloy, there is a world of difference between the 
two. 

Senator Martone. Let’s get the question narrowed down. In other 
words, on the matter of specifications and workability, without re- 
gard to any other elements, what percentage has to be rejected be- 
cause they are just not workable? 

Mr. Gorpy. I would say right now about 20 percent. 

Senator Martone. Then that is nothing more than se rap? 
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Mr. Gorpy. That is nothing more than scrap / 

Senator Martone. Then what is the percentage of scrap of the work 
able material? What is the loss? 

Mr. Gorpy. If it is workable there shouldn’t be too much loss. 

Senator Matonr. How much, if it is workable and the sheets are 
workable? You have to roll your sheets—— 

Mr. Gorvy. The planned manufacturing variants ? 

Senator Martone. No, | mean, when you receive the sheets, what 
size are these sheets ? 

Mr. Gorpy. 36 by 96. 

Senator MaLonr. You stamp your shapes and cut them out; what 
is Just the natural, ordinary waste, scrap material for this operation ? 

Mr. Gorpy. After you cut out your pieces ¢ 

Senator Matonr. That is right, considering no loss for nonwork 
ability or nonuniformity ¢ 

Mr. Gorpy. That depends a lot on the type of part that you have 
on the sheet. 

Senator Martone. I mean just in the general statement. 

Mr. Gorpy. It would be a very nebulous one, but I would say that 
there is a loss of around 30 percent, 

Senator Maronp, About 30 percent, and that is added to 20 per 
cent ¢ 

Mr. Gorpy. Yes. 

Senator MALONE. So you really are out 50 percent / 
Mr. Gerpy. That is right. 









MUST WHIP SCRAP 





PROBLEM 


Senator Manone. That makes whipping this scrap problem very 
Important, 

Mr. Gorpy. Definitely, definitely. 

Senator Manrone. If you had this scrap in position so that, like 
steel scrap, all you had to do was sell it to a junkman or put it on the 
train and ship it in to the nearest mill, you would really have some 
thine. 

Mr. Gorpy. Right now we are hav ing to stockpile it. We sold some 
to a junk dealer a while avo because we couldn't sel] it tO anyone 
else for $1.25 a pound, and he hasn't been able to get rid of it himself 
yet. He hasn't found anybody else to take it off his hands. 

Senator Manone. That’s the last you will sell to him. 

Mr. Gorvy. We may buy it back for 50 cents. | Laughter. | 

Senator Manone. I know there are several companies working on 
this reclamation problem. Do you have any idea about how close 
business is to whipping the scrap problem ¢ 

Mr. GaorDY. No. SIT’. 

Senator Martone. Senator Murray? 

Senator Murray. I am fully in accord with your questions, Mr. 
Chairman. I think that if we get some valuable information here, 
that will be very helpful to us in trying to develop—— 

Mr. Lanrutier. If you can cause more titanium to be made, we can 
use it; no question about it. 

Senator Murray. I think it is very important that we do that, be- 
cause of the danger of war coming on, and we are poorly prepared at 
the present time. 
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Mr. Lanputer. Yes, sit 

Senator Murray. We are not ina ve ry good situation right now, so 
it is vitally import: unt that we go forward with this study and try to 
develop this thing as rapidly as possible. 

Mr. Lanrnuirr. | woul | think so. sir. 


Mr. Gorpy. It is the wener: lly consi le red o} inion that one of the | 


} 


deterrents to further advances in urplanes and then per te rma 
materials that will stand up under these higher performances 

Senator Murray. This question of standardizati 
important. 

Mr. Lanrnier. Yes, standa 
so you can build if cheaper and have more of 
quality is better, and then develop some reclam: 
that has proven qualitatively insufficient. 

Senator Murray. What are the sorts of defe lat may 
in the titanium as it is introduced into the plane’ What defect 
vossibly be discovered 2 

Mr. Gorpy. Rieht now, that wv are experiencing right now ¢ 

Senator Murray. Yes. 

Mr. Gorpy. We have our bigeest problem on all \ shi CL. We w 
form a long angle, and it will crack at different points along the line, 
but the rest of it may be all right, so we are going through a thorough 
inspection process every piece that we produce, to be certain that it is 
structurally sound. 

Senator Murray. Is that a very difficult task, to determine 
soundness ? 

Mr. Gorpy. Definitely. 

Senator Murray. I remember in the war, producing a cable they 
were able to run through a machine and defects in it. 

Mr. Gorpy. Titanium is a very new metal. New inspection meth 
ods are in process of develop ne now. The titanium industry realizes 
that the physical testing of steel which they are applying to titanium 
does not give a true picture, as 1s borne out by forming characteristics, 

Fie can bend a sheet one way and it is structurally sound, but > 
try to bend that sheet in the other direct and it will erack, ju { 
break right open during forming. ‘Those are some of the things. 


WEIGHT AND HI 


Mr. Lanrnmier. I would like to endorse 
tanium has two general uses. 
tant faculties are important. 

On the one hand, the aka: ! Sa question of how much do you 
want to pay to save weight rms of dollars and pel formance, il 
you want to use titanium. You can, in other words, get the job done 


vith something else if vou want to pay enough, or if you don’t want 


to pay the dollar, but there is no ubstitute we knov of, in some of 
these supersonic systems, for the heat-resistant qualities that it has and 
the weight combined. 

If we don’t have somethi 
tive supersonic fiohters and 

Senator Murray. It is that serious / 

Mr. Lanrutrer. Wouldn't you agree, General / 

General Mrerzcrer. I testified, I believe, to that in the past. 


iv like this. we are likely not to have é tT ex 
} 


bombers. 


39888 4 pt. 3 16 
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Senator Murray. The chairman has pretty well covered the situa- 
tion, and I am in accordance with his views on the situation. Our 
chairman is an engineer himself, and I think he will be very helpful 
to our committee when we come to study this thing and analyze it. 
The testimony we got this morning, I think, is very, very fine. I am 
very grateful to you men for coming here. 

Mr. Lanrurer. You are rendering us a service, all of us. 

Senator Martone. Thank you, Senator Murray. 

And I would ask you another question here: Are you now getting 
the titanium you need for your present construction, on time? 

Mr. Lanrnier. Well, two answers to that; 
have to answer it generally. 

Senator Martone. I want to preface this. You can let the bars 
down, because it is understood in Washington and elsewhere that 
maybe you are reticent in answering certain questions, but when a 
Senator asks you, that lets you out of all responsibility to anyone that 
has given you a contract or anything else. 

Mr. Gorpy. Except security. 

Senator Matone. Except the classified. 

Mr. Lanpuirr. I can’t describe quite why I am qualifying the 
answer. 

Senator Martone. We are going to ask you for some classified in- 
formation. 

Senator Murray. You don’t have to fall back on the fifth amend- 
ment. [Laughter ] 

Senator Matonr. Some of it we will ask you for confidentially. 

But what I wanted to make clear to you that these people who criti- 
cize you and let contracts to you, are dependent on the money coming 
from the Senate, as well as the House, and therefore it is understood 
when we ask you a question, and it is not classified, you will answer 
it; and you just say “blame it”—— 

Mr. Lanriier. I have forgotten the question. 

In one program we are not, where we need it in bulk for weight- 
saving purposes. In other programs, where we need it for a com- 
bination of weight-saving and for friction-resistant purposes, we 
are getting it, because the Air Force is seeing to it that we are getting 
it instead of someone else. That is the best way I can put it. Some- 
one else is suffering. 


in one instance, IT will 


General Mrrzcer. Mr. Lanphier is referring to a matter to which 
I testified at your last hearing, namely, that the supply of titanium 
is, at this point, so short that we have found it necessary to allocate 
on a priority-of-use basis the present available supply. 

Mr. Lanruter. Our answer is aflirmative. Somebody else’s might 
not be. 

Mr. Gorpy. And also we want to state that the job the Air Force 
has done on allocating this material has been very agreeable to Con- 
vair. We have been 7 well satisfied with results that have been 
obtained through the Air Force. 

Mr. Lanruter. We have some programs that they consider highly 
important, as we do. I don’t know how in some instances they do it. 
Actually, General Metzger does it; his office does it. But it is getting 
done. 

Senator Matone. Do you have other questions, General? I should 
have asked you before. 
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General Mrrzcer. No. 

Senator Matone. We lean heavily on the general. 

Mr. Lanpurer. I would think so. 

Senator MALOoNneE. ‘The committee leans heay ily on the general, be- 
cause we know he knows what is going on, whether he tells us all of 
itor not. I @uess he would do that if we asked him. 

I remember I went through the gaseous diffusion plant at Oak 
Ridge, where uranium fuel is manufactured. Somebody asked me 
if 1 wanted to know how many bombs they had. I said, “No; 1 might 
talk in my sleep.” 

So there are some questions we will not ask. 

We do feel in this field that we can break the log jam if we are con- 
vinced, after we see all the testimony, the Government ought to go 
further, or there ought to be more contracts let or there ought to be 
more money in it. Weare not afraid to do it. Lam speaking for the 
whole committee on that feature. 

Do you have any further information, either of you? 

Mr. Lanruter. No, sir. 

Senator Martone. If you have some security material you think 
would be helpful to the committee, I will ask you to give it to our 
counsel, Mr. Adlerman, and it will be kept confidential. 

Mr. Lanrenier. What we actually have are our aircraft schedules 
and that is a matter of—I don’t know—can you keep this sort of thing 

Senator Martone. | don’t think we want that now. 

Mr. LAnNpuier. That is the answer to your question. Somewhere 
along the line, I would assume your committee will ret these from 
the Air Force and the Navy. 

Senator Matone. We have a lock and key, but we don’t want any- 
thing that would not be helpful. 

Mr. Lanruter. This is helpful, but is also security-——— 

Senator Matone. We can secure this. We will not ask you for any 
part of it at this time. 

If you have no additional information for us now, I would like to 
say to you, as we did to Mr. Douglas, if you at any time want to com- 
municate with the committee and have any information you think 
would be helpful, address the chairman or any member of it, Senate 
Office Building, and we will be glad to have it. 

Mr. Lanputer. It is a useful thing you are doing, gentlemen. We 
wish you the best of luck. 

Senator MAtonr. Some of us have the feeline—and I think I ean 
speak for the committee on that field—that if any other nation, a 
potential enemy, is ahead of us in the construction of airplanes, mili- 
tary bombers or fighters, that we are gone, and we can’t afford to have 
that happen. 

Mr. Lanpnter. That is right. 

Senator MALONE. So we will now recess until 2 o’clock. 

(Thereupon at 12:15 p. m., a recess was taken until 2 p. m.) 


AFTERNOON SESSION 


(Whereupon the hearing was resumed at 2 p. m.) 
Senator Martone. The committee will be in order. 


Mr. Robert Gross of Lockheed Aircraft Corp. 
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Mr. Gross, did you bring anyone with you ? 
Mr. Gross. Yes; Mr. George Papen, my materials and processing 
engineer, 


STATEMENTS OF ROBERT GROSS AND GEORGE PAPEN, LOCKHEED 
AIRCRAFT CORP., SAN DIEGO, CALIF. 








Senator Martone. Mr. Gross, I am sure you alr 
jectives of the committee. 

Senate Resolution 143 created a responsibility for the Interior and 
Insular Affairs Committee, and this subcommittee of the Interior and 
Insular Affairs Committee, is called the Minerals, Materials, and Fuels, 
Economic Subcommittee. The resolution charged this committee with 
determining the availability of about 77 minerals, fuels, and ma- 
terials critical to the United States in wartime, and necessary for 
the growing econom) and security of the United States. 

We are hearing evidence on each one of these materials. But today 
we have come to Los Angeles to see you and 2 or 3 builders of 


2ady know the ob- 


planes, people who are at the grassroots, where it is not a theory 
about how something is going to be made. You have to make it. 
The committee wants to be helpful, to the producers, the fabricators 
and processors, and the users of titanium. We would like to know the 
part the Government ought to play in this new material, from the 
point where the plans come off the drafting board until you actually 
make the planes. 

We think that there is a lag between the starting of the production 
of titanium and its availability to the producers. We know it is a new 
material. It is not easily adaptable, and no one is to blame at the 
moment, in our judgment, any more th: an they were when aluminum 
and magnesium were new, when it cost $50 a pound to get aluminum 
They just didn’t oe too much about it, and the thing that makes it 
more important now is a threatened international emergency. If there 
were no threatened war and there were no emergency, 15, 20, or 25 
years wouldn’t make very much difference. It would be a matter 
of economics. Now it is a matter of security and economics. 

So we have here, Senator Murray from Montana. He is a member 
of the committee. 

I just want to say to you, we want to be helpful in making this 
material available to you actual producers. | know there are places 
where a man looking for contracts can’t be too critical, and you are 


all looking for contracts, even the producers of the metal. But a 
Senate committee doesn’t owe anybody except the taxpayers and the 


security of the country anything except love and kindne SS, 

So the general question to you sepa be: What about this new mate- 
rial ¢ How can we be helpful 3 in what you are doing at the present 
time? What would you do if i it were plentiful in a usable form? 
You know much more about it than any member of the committee, and 
in your own way would you just tell us about it ? 

Mr. Gross. Well, thank you very much, Senator. We are glad to 
appear before you and give you what information we have. I did 
not know the exact procedure of the committee, and as a result we pre 
pared a formal statement, which, I suppose in the interests of saving 
time—possibly because some of the material may be classified—I might 
want to file with you. Mr. Papen and I would like to refer to it. 
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Senator Matonr. We have plenty of time. Why don’t you make a 
veneral statement. using it as a reference? Then we will accept it to 
appear in the record, except such material as the ge neral might judge 
or you might judge should be classified. 

I want to say to you that the committee proceedings are very 
informal; What we are looking for is information, and we do not 
stand on any formality at all. We just want to consult you. We 
know you are a busy man, so go about it in your own way. 

Mr. Gross. Perhaps I will summarize this statement and make a 
few generalizations referring to this paper, and then file the paper 
with you, 

In the first place, we are generally enthusiastic about the possi- 
bilities of the material. Our investigations have convinced us that 
the material has inherent qualities which make its immediate ex- 
ploitation in aircraft of great concern to our services, and certainly 
attractive to the commercial carriers. We are very concerned about 
the slow production development and the limited availability of me- 
tallic titanium. 

The proper application of titanium will increase the range and 
load-carrying capacity of our transports and bombers and will in- 
crease the speed and maneuverabiilty of our fighters. However, to 
accomplish these objectives, production must be increased: the lag 
in delivery must be decreased ; the quality of titanium sheet and plates 
must be improved; and the cost of titanium as finished parts in our 
aircraft has to be reduced. 

We can talk for hours about it, but those four things have to be 
accomplished. 

The importance of a metal to the aircraft makers such as ourselves 
depends primarily upon its possession of one or more chemical and/or 
physical qualities which determine its capability of meeting a spe- 
cific requirement rather than upon the magnitude of its annual pro- 
duction or its pr ice per unit of weight. T he prope rties which te nd to 
make titanium an important metal from an airframe viewpoint are 
its low density, high strength, corrosion resistance which is equi il to 
or better than stainless steel, plus maintenance of strength at tem- 
peratures where aluminum alloy is no longer useful. 

In the event of another war, we think the supply of metallic ti- 
tanium depends solely on the effort this country is willing to put into 
producing it, not upon sources outside the continental limits of the 
United States nor on the grubbing and doling out of limited local 
supplies. 

This metal has a specific gravity of 4.5 as compared to aluminum 
at 2.8 and 7.9 for stainless steel. This is a very important character- 
istic of titanium to the aircraft industry and from this point on we 
will discuss titanium in its relation to weight almost entirely. 

Now, I have several tables here that bring out the weight char- 
acteristics. 

Senator Martone. Just give us you own comparison and we will 
accept that. 

Mr. Gross. As you know, it is a little bit heavier than aluminum. 
It is a little lighter than steel. It has much better heat-resisting 
quantities than steel in some areas. It does have workability and proe- 
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essing problems which we can go into if you wish. Those are definite 
limitations. 

Senator Matone. Would you tell us for the record, in your own 
words, how the strength compares to the strength of aluminum and 
steel ? 

Mr. Gross. Well, I suppose our best table is here. 
Senator Martone. Just roughly. 













TABLE 1.—Room 






temperature mechanical properties of some current titanium 


alloys and other common airplane structural material 


















Tensile Yield Specific 
Description trength strength tensile 
1,000 p. s. i 1,000 p. s. i strength ! 














Commercial pure titanium . ican 80 70 485 
8 percent manganese nium alloy sheet 120 110 
4 percent aluminum, 4 percent manganese-titanium alloy bar 















illoy 





pounds per s 





‘ juare inch, 
1 Formula: 1,090 


pounds per cubic inch 





Mr. Gross. Perhaps you would like to summarize it. 

Mr. Papen. At the normal operating condition we are under today, 
titanium rates—titanium alloy bar particularly rates above 75-S, 

rates just slightly under the high-heat-treated steel. We are talk- 
ing about the 260, 280 range, not the 200,000 range. 

Senator Maronr. Make that a little clearer for the record just 
what you mean by those figures. 

Mr. Paren. The heat-treated steels are usually designated by their 
physical properties, generally the ultimate te nsile strength. In this 
instance we are referring to aircraft steels which are heat-treated to 
200,000 pounds per square inch tensile strength or 260,000 pounds per 
square inch tensile strength, the range being merely the allowable 
tolerance in tensile strength required by heat treat. Titanium then 
will fit somewhere between the 200,000 to 220,000 pounds per square 
inch range and the 260,000 to 280,000 pounds per square inch range. 

Increases in aircraft speeds tend to increase temperatures on the 
surface of the aircraft. As these temperatures increase, titanium 
assumes more importance. In the sonic range we start getting into 
temperatures that are detrimental to aluminum structures. Tempera- 
tures above 250° will require either the use of titanium or stainless steel. 

Mr. Gross. He means 250° F, 

Senator Martone. That will be generated at supersonic speeds? 

Mr. Gross. Yes. 

Mr. Paren. From there up to, we believe, 800° F., titanium will 
fill the bill. Above 800 we have to go back to stainless. 

Senator Matone. That means more weight? 

Mr. Papen. Yes. The important issue to us is that range from, 
say, 250° to 800°, represented in years of development and in miles 
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per hour is a tremendous area in which we do not want to have to put 
heavy steels and stainless steels, and yet, unless we get titanium we 
are forced to. It is stric tly a matter of weight. 

Mr. Gross. We could go much further in development sooner if we 
had more of this material. 

Senator Martone. We are going to divide this question of mine in 
two parts: If you could forget the availability and the workabi ii ty 
of this material, and you could let your men plan to use all the titaniun 
they wanted to on your dr: iftine boards, and produce a plane Pe 
would like to produce, then what could you use ? 

Mr. Gross. Well, I think we all have a di ffe ‘rent figure. But I be 
lieve we feel about 20 to 25 percent of the light weight of the plane. 

Isn’t that about our estimate ? 

Mr. Papen. Yes. 

Mr. Gross. If cost and availability were no problem, we think we 
could intelligently and profitably utilize about 25 percent of the weight 
of certain types of airplanes. I am referring principally to fighters, 

Senator Matonr. Does that include the engine too? 

Mr. Gross. No: just the frame. And that would be basically the 
fighter-type airplanes. That would not hold for the larger types of 
bombers and the transports. 

Senator Martone. What percentage of the large bombers would 
be, generally speaking? 

Mr. Gross. Oh, I would think not more than 5 or 10 percent. But 
that is a lot of pounds, of course. 

Senator Manone. Is that at the supersonic speed also for the 
bomber ? 

Mr. Gross. I didn’t think of it as such, no. I thought of it as more 
of the sonic range. 

Mr. Papen. Today’s airplanes could use 21 percent ri 
to 25. 

Senator Maroner. That wouldn’t include the bombers? 

Mr. Paren. No: bombers would run 10 to 12 percent. 

Senator Martone. Not knowing anything about the business, I can 
speak freely. So my question might seem to you a simple question, 
but it all adds to the > quan tity of the material. 

If a bomber went be yond the speed of sound and had to have this 
material, would that 10 to 12 percent still prevail or would it increase ? 

Mr. Gross. It would increase. 

Senator Martone. How much? 

Mr. Gross. Perhaps half again, maybe, te bring it up to 15, 18 per- 
cent, possibly ; would have to have more and more skinning of the 
airplane. 

Senator Martone. Go right ahead, Mr. Goss. 

Is this a diagram ? 

Mr. Gross. Yes. That has the whole story right there on that piece 
of paper. 

Senator Martone. There is nothing classified on this ? 

Mr. Gross. I don’t know. 

Senator Matone. Do you think so, General ? 

Mr. Parrn. As far as I know, it is published data. 

Senator Martone. Goright ahead. We will use thisif we car 


rht now, 21 


( 











236 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


TABLE 2.—Cost analysis, support fitting 





Description Stee Titanium alloy 
Cast of forging stock $0.10 per pound $10 to $13 per pound, 
Weicht of h forging 2 pounds 13.8 pounds 
Total cost of forg $7.90 $32 
Cost of finished machined part $65.90 $499 
Weight saved per part 5.9 pounds 
Cost per pound of we t saved $R3. 
TABLE 3.—Cost analysis, jet pod door 
CT'ype 302 Commer- 
Descript tainless cially pure 
teel titanium 
( t Ww terial $314.4 $1. 400. 00 
Labor, tooling 82 176. 98 
Total cost per door $20). 27 1, 576. 98 
Weight saved per r.1 j 44 
( per | \ $26. 30 





Mr. Gross. Well, of course, it is obvious to us all that titanium and 
its alloys are more costly than other engineering materials. In order 
to determine whether these costs can be absorbed economically, we 
have to review the cost currently involved in the construction and 
operation of our aircraft. The approximate cost per pound of air 
frame of a modern transport airplane is $21.60. This is the cost per 
pound of that portion of the total airplane weight required to perform 
ItS mission. 


TABLE 5 ipprocimate cost per pound of weight empty certain civil aircraft 


Cost per pound 
of basic weight 


Aircraft: (weight empty) 
Viscount 700 . i tas 4 . $19. 20 
DC-G6A seae a ; i . 20.00 
Super Constellation ieee 7 - £2.86 
Britannia ‘ Seine cael 22. 20 
Convair 340 ‘ x : . . tad 4 al . 23.80 
Comet I aad ; iba eikclandil licilcwiis anit axial ye 


To take another view point, the cost per pound of disposable load is 
approximately $22. This represents the cost per pound of carrying 
capacity of the aircraft or that portion of weight which can be used 
in the form of fuel, cargo and/or passengers. 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS 237 


TABLE 6 Approrimate cost per pound of disposable load 


Coat per pound 
of disposable 


Airceaft : load 
DC—6A : 4 $18. 00 
Super Constellatior , wikis .§ aa 
Britannia sic 22. 40 
Convair 340 i‘ 23. SO 
Viscount 700 oun . 25.80 


It is evident that it is the goal of every aircraft designer to obtain 
the maximum disposable load at the minimum weight of airframes, 
engines and so forth. The ratio of pounds of basic weight required 


1” 


to carry 1 pound of disposable load is approximately 1.15. 


TABLE 7 Approrimate basic weight in pounds required to carry 1 pound of 
disposable weight 
Aircraft: Pound 
DC-6A 0. D2 
Britannia a ee 
Super Constellation - 1.15 
Viscount 700 1. 35 
Convair 3840 1. 90 


Mr. Gross. Without going into an exhaustive study of revenues, 
payload costs, and so forth, it is obvious that if the disposable load 
can be increased by the use of titanium or its alloys, the higher cost of 
titanium can be justified in certain applications, e 

The extent of use will, of course, be controlle 
cost per weight empty and the cost per poun 
What effect has the cost of titanium had on its use in our civil an 
craft ? We believe that the present cost of titanium has held its use 


en at present prices. 
bv the effect on the 
of disposable load 


down to approximately 0.03 percent of empty airplane weight. If the 
average cost of raw mate ial were reduced to $12 per poul dl, we est 
mate that this perce tage would rise to approxin ately 15 pe reent 
replacing approximately 

Senator Matonre. The weight of the plane? 

Mr. Gross. Yes; replacing approximately 75 percent of the stainless 
used. Now, if the price of titanium reduced, ridiculously en 
to $2 a pound, a price which is competitive with stainless, the use of 
titanium would rise to approximately 21 percent of the airframe 
weight; one-half of the weight of steel. 


If titanium alloys were reduced to cents per pound, compet ( 
with aluminum alloys, which I gues mpossible 


Senator Matonre. Some distance away, anvway. 

Mr. GROSS. We predict it wol lel be used for +) pe reent of the an 
frame weight. For military airplanes this 40 percent approximation 
will be reached sooner thar fol ( vil aire I ft. f¢ r it will be consicde re | 
well worth while to bear the cost penalties involved to ! ire that oul 
airplanes are the very best in the world, as far as performance is 
concerned. 

Senator Matonr. Right at that point, Mr. Gross, I might ask you 
the question: As someone has often said, there is no second best whet 
you are in the fight. If our potential opponent in any world war has 
this material, then is it imperative that we have it. recvardles of cost ? 

Mr. Gross. I would certainly feel so; yes. 

Senator Martone. At this point the “Figure 1.—Effect of Tempera 
ture on Strength-Weight Ratio” will be included in the transi ript as 
a part of Mr. Gross’ testimony. 
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FIG.1.- EFFECT OF TEMPERATURE ON STRENGTH- 
WEIGHT RATIO. 
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Mr. Gross. We cannot design for titanium unless it is available in 
the quantities required. The total production of titanium for 1953, 
we understand, has been estimated at 3,300 tons of sponge. By 1956, 


we understand this will grow to ssonsaneanels 22 000 tons of titanium 
sponge. Using a factor of 60 percent for the conversion of sponge 
into metal, we will have approximately 4 million pounds of titanium 
in 1953, and 26 million pounds in 1956. Now, against this we assume 
must be balanced the industrial requirements. 

A recent si urvey by the Aircraft Research and Testing Committee, 
of which we will have reference to, estimated an early usage of 5 
million pounds of titanium, which would grow to approximately 3314 
million pounds in 1956. That is commerce 

Senator Martone. Let me ask you this: Whose figures are you de- 
pending upon when you say 22,000 tons will be av: fl able in a certain 
year—was it—— 

Mr. Gross. 1956. 

Senator Matonr. Where did you get those estimates? 

Mr. Paren. They came out of the meeting at Dayton. 

General Merzcer. That is right. 

Senator Matonr. How long ago was that estimate made? 

General Merzcer. 8, 10 months ago. 

Senator Martone. One of the reasons that the committee is so in- 
tensely interested in getting the entire story from the raw material 
to the production of planes is that 3 years ago contracts were let. On 
one 10-ton-per-day contract, less than 4 tons is now being produced. 
This is a long time. You are assuming quite a good deal when you 
assume you will have 22,000 tons in 1956. But that is what we would 
like to make sure that you have. 

Mr. Gross. It will be worse then, if these figures aren’t achieved ; 
it will be worse. 

The aircraft industry’s own analysis shows we are faced with an 
immediate shortage of approximately a million pounds, if you can 
except the commercial consumption. This shortage would increase to 
714% million pounds by 1956. ‘These requirements are aircraft indus- 
try only, and do not include Ordnance and other possible users. 

‘We are using titanium in a fighter; we are using it in a cargo plane, 
and we are using it in a patrol bomber, and we are thinking : oben using 
it in an experimental fighter. 

Senator Manone. You are using it now in the percentages you have 
already indicated ? 

Mr. Gross. No, no; we are not. No, we have tables that show that. 
But I believe those are classified, and I have it here. 

Those are the percentages, General, that we are now using, and those 
are what we propose to use. 

Senator Matonre. We don’t want any classified information in the 
record. 

Mr. Paren. Those are pounds, not percentages. 

Mr. Gross. Those are actual pounds. 

Senator Martone. But as far as we can go. we would like to know 
what you are doing now and what you would do if you could just 
forget the availability like you do with stainless steel and aluminum, 
knowing it would be there in the quantity you want, and workable. 


t 
} 
t 


al ae 
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Mr. Gross. Everybody talks about his own business. That. is the 
only one we really know anything about. 
Senator Manone. That is why we came. 

















EXTENSIVE RESEARCH 











Mr. Gross. We think we were one of the first, if not the first, com 
pany to build and fly an airplane having titanium compenents used 
in the structure. We have been conducting extensive research and 
development projects. We were early in developing extrusion of 
titanium for aircraft shapes. This was accomplished by a joint pro- 
gram on an Air Force contract in cooperation with a local company 
here in the city. It must be recorded that the great hindrance that we 
found in our research was the lack or rather very slow delivery of the 
material. 

But, to answer your direct question, in our most recent report to the 
Aircraft Production and Resources Agency of the Air Force, our total] 
requirements for 1954 were reported at 62,000 pounds. That is all we 
are going to use for 1954. 

Senator Martone. That is all there is off the draft ing board and ready 













to go? 
Mr. Gross. That is right. This will increase to 152,000 pounds 
1955. If the price were reduced by about 25 percent and availability 






assured, we would probably double these recorded quantities in a very 
short time. 

Senator Martone. Are you talking about the military aircraft or 
commercial and military 4 

Mr. Gross Military. 

Senator Martone. As far as military aircraft is concerned, if it were 
decided that the Government could afford to go in and encourage pro- 
duction of a large enough volume so that the price would come down, 
assuming that you had the contract, then you would do what you said, 
as far as military aircraft is concerned ? 

Mr. Gross. ‘That is right. 

Senator Matonr. What would that percentage be, if it is not 
classified ? 

Mr. Gross. No, it isn’t, Iam sure. 

Mr. Papen. 21 to 25 percent. 

Mr. Gross. But don’t you feel that that is on the basis if the costs 
were tremendously reduced ? 

Senator Matone. If the Government did not hesitate, and let you 
YO ahead ? 
















Mr. Gross. I guess the answer is 21 percent. 

Senator Martone. In other words, Senator Murray and I have come 
this distance to get what you can do. Then we tell our story to the 
main committee, the full committee. The subcommittee consists of 
five Senators; we report to the full committee, and it reports to the 
Senate. But our recommendation to the full committee will depend 
upon the coordinated story we get. 

Now, if we know what you can do, and then we have some idea may 
be of what our potential enemy is going to do, it could be that the 


price would not be a bar to it, and that is what I would like for you to 
consider. 
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Mr. Gross. Well, if price is no consideration and availability were 
assured, we feel that we could use as much - 20 to 21 percent in the 

light weight of our planes. That would be in our program right 
icross the board. 

Senwtor Martone. At this time? 

Mr. Gross. Yes; if we confined it solely to our military planes in 
the class of a fighter we could get as high as a third to two-fifths, 
maybe 3314 to 35 percent, maybe even as high as 40 percent. 

Senator Mavone. Does it ever go as high as 504 

Mr. Gross. Well, I don’t think we have been able to see that. 

Senator Martone. No advantage after about 40 percent ¢ 

Mr. Gross. That is what we thought. But that is a lot; that is a 
tremendous amount. 

Senator Maron. I know your problem. You don’t dare take any- 
thing off the drafting board that you can’t go through with. 

Our problem in the committee is a little different. We want to know 
how far we should go in pressing for increased availability, and not 
to hold back on account of the cost. 

I mentioned synthetic rubber a time or two this morning. It didn’t 
make any difference what the rubber cost. You couldn't get it any 
place else, so the cost was all right. Now, luckily, the rubber came 
down to compete with natural rubber. But if it hadn’t, we'd still have 
to make it. 

Mr. Gross. Well, do we feel that it is actually feasible; is it pos- 
sible to get the cost down ? 

Senator Matone. We don’t know; that is why we are getting testi- 
mony. Of course, the general is there, where he judges what to-do 
with it, and he has to talk about the availability of it. We have Mr. 
Blue here from the Bureau of Mines, who probably knows more about 
the status of these experiments, as far as the Bureau is concerned, than 
anyone else. They have worked hard and been very helpful, and 
there are other companies working on it that we know about. We prob- 
ably will-have them before the committee. 

There are companies which want to go in and use their own money, 
not using Government money, like the $15 million Titanium Corp. is 
using in Henderson, and the $15 million the Du Pont Co. is using in 
New Jerse y. Well, they probably wouldn’t tell us too much about the 
process, but if they turned out the metal, it wouldn’t matter. We are 
highly encouraged that the price will come down, but we do know that 
you have to get production before the price can come down. 

Who is going to stand that first price and how far shall you go? 
Maybe the Senators from Montana and Nevada and three other mem- 
bers of the subcommittee might have something to do with that. We 
hope we can, if we believe ourselves that it should be done. 

Mr. Gross. I am sure that you could count on a much more general 
use of this metal by the aircraft makers if you can accomplish those 
results, I am sure. 

Senator Matonre. You are getting the raw material from Australia, 
which seems silly to a man from Nevada, when there is plenty of it 
all over the West, and I guess in the East too, all over the United 
States and Canada. There is a little difference in availability and 
use of ilmenite instead of rutile. 
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But when the war starts there are a good many people of our ac- 
quaintance who do not think you are going to get many ships across 
the ocean next time. 

Mr. Gross. Of course, it isn’t all simple, even though the material 
were available and the cost were unimportant. We still have a lot of 
work to do in perfecting our processing and handling of it, because 
it has processing qualities that in every area are not of the best. It 
doesn’t lend itself, as I understand it, well to making castings, for 
example. Castings are impossible. And it has this very unpleasant 
pickup characteristic, rubbing, where two pieces of the same material 
can’t be used rubbing against one another. It tends to pick up, as the 
expression is. 

Those things all take research on our part and on the manufacturers’ 
part, even though the stuff is here. So I would like to throw one note 
of caution in: That these metals and materials, quite apart from 
their cost, there are other characteristics that have to be taken into 
consideration. Stainless steel has certain problems in working, proc- 
essing; monel metal has. 

Senator Manone. All these metals when they first came along, 
aluminum, magnesium; weren't they all problems? 


MUST BE DONE 


Mr. Gross. Yes. Well, all I say is that you shouldn’t overlook the 
fact that there is more to it than just the availability and the price. 
We have still got to do a lot of work ourselves to perfect its processing. 

Maybe you want to say something. 

Mr. Paren. Senator, is your committee interested up to the point 
of producing sponge and pig, or are you going beyond ? 

Senator Matonr. We have 77 strategic and critical minerals, ma- 
terials, and fuels. We would like to study each one as far as prac- 
ticable, weighing the importance of each material. 

With respect to titanium, we think the logs seem to be jammed—I 
think I am speaking for the committee—as to the volume of produc 
tion of usable metal, and you have a terrific problem in your scrap, 
which makes it more expensive. Each one of these problems, it seems 
to us—maybe we are optimistic—you can whip better if you are in 
volume production than you can if you just have each company pro- 
ducing a small amount some place, and each company working inde- 
pendently and trying to use specifications that often are not uniform. 

Mr. Gross. Of course, I would like also to add that it has, quite 
irrespective of cost, safety characteristics that make it very dear to 
our hearts. We have aspirations in the commercial field, and we 
have been thinking about an advanced airliner, and I have a feeling 
that a good husky portion of the back end of that might be used; 
we might have a very general use of titanium. 

Senator Matone. On a balance proposition ? 

Mr. Gross. Yes; and a safety. The hot parts and the warm parts 
can very easily find titanium as an answer to its problems from the 
safety standpoint. Of course, particularly in the commercial field, 
that is the first thing. And of course it does have very, very real 
and appealing qualities as far as payload saving in the commercial 
field too. 
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In the military it is translated into a little different factor, because 
we are thinking about the lives of our boys and not how much money 
an airliner can make. But the point is that, “ both areas, the mili- 
tary and the commercial, it has very fine qualities and challenging 
ones, and we are interested. We have cae right from the start, and 
we want to push it. But we need all the help you can give us. 

Senator Martone. Well, we need your advice. 

Senator Murray / 

Senator Murray. When you talk about the safety, you mean the 
safety of the plane from accident occurring ¢ 

Mr. Gross. No. It is, again, on this piece of paper right here. It 
has to do with the heat-resisting qualities of this metal. From 250° 
up to 800°, it has much better strength properties and heat-resisting 
properties than its competitors. 

Maybe you want to make a speech on that, George? 

Mr. Paven. I talk in terms of weight rather than safety. We can 
get the safety by using heavier materials. Then we don’t have a 
salable article: the first one will saturate the market. Titanium fills 
the bill of giving us the strength we need at the temperature we are 
operating, at an economic weight. 

Senator Matonr. You have not only additional payload but less 
fuel cost under ordinary conditions? 

Mr. Paren. Yes. You can translate it either way. You can take 
a given airplane and lighten the structure and carry more payload 
or you can start from scratch and design a lighter airplane, a small 
airplane, to carry the same payload. Depends on which approach 
you want to make. You have got a more efficient product either way 
you put it. 

Senator Martone. When you get to fighters and bombers, it just 
means they can go farther, carry more fuel, and do a better job. 

Mr. Gross. Yes, by making a smaller airplane do the same job or 
a bigger airplane do more job. 

Senator Murray. Well, that is very interesting testimony. I am 
satisfied with what he has put in the record here. I think it will be 
very helpful to us in analyzing the problem when we get the hearings 
finished. 

Senator Matone. They know their business. 

Senator Morray. Yes, they certainly do. 

Senator Matonr. Go right ahead. 

Senator Murray. This is very new to me. I had no idea about the 
complications that are involved. I have been hearing about titanium 
up in Montana. I think we get a little titanium up there, and there 
is a possibility for deve ‘loping titanium in my State. 

Mr. Gross. One of the nice things about it, I understand it is one 
of the most plentiful minerals we have. It seems a pity, if that is the 
case, that we don’t do something about it. 

Senator Murray. It seems strange when it is so plentiful that it is 
so expensive. 

Mr. Gross. We have here material that I would think should go 
in your record. I would like to give it to General Metzger because it 
may have some classified. 

Senator Martone. The general has inspected it. Anything that is 
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not classified will be accepted for the record, and it will appear in the 
record as a part of Mr. Gross’ testimony. 
(The material referred to follows:) 


Report ON TITANIUM, OCTOBER 15, 1953 


In response to inquiry relative to use of titanium in our aircraft, there is no 
question but what reduction in the cost of titanium would increase its usage. 
At the present time our use of titanium is limited by two factors: 

(a) Its cost relative to other materials. 

(4b) Lack of availability of the material in usable shapes, mechanical and 
physical properties, and quality. 

‘Titanium is in demand in aircraft construction because of its corrosion and 
heut resistance, nonmagnetic properties, and favorable strength-weight ratio. 
Titanium is limited as much by lack of availability as by high cost. It has been 
estimated that the national titanium sponge production for 1953 will be approxi- 
mately 3,300 tons; this is expected to increase to 22,000 tons by 1956. The con- 
version of titanium sponge to wrought titanium base metal will yield approxi- 
mately 4 million pounds of usable titanium products in 1953, and 26 million 
pounds in 1956. <A recent aircraft industry survey, ARTC-ER-53-29, June 3, 
1953, file W-G67, stated that aircraft requirements were estimated to be 5 million 
pounds for immediate consumption, and 33,500,000 by 1956. In other words, at 
the time we have reached maximum presently planned production of titanium 
products, we will be from 2,500,000 to 7,500,000 pounds short of expected require- 
ments, 

Lockheed Aircraft Corp. is introducing titanium into its designs about as 
fast as production know-how and technique, material availability, and present 
costs make it possible. 


A. Present production usage under present conditions: 


Weight Weight 
Model ve purchased 
iirplane : 
airplane 
(argo 559.0 1. 398. 0 
Patrol bomber oes 2 22.6 50.0 
Current fighter 39. 33 80. 0 


| 


1 To take care of normal scrap plus abnormal scrap due to poor quality materials uncertain delivery, and 


B. Proposed usage: 

In addition to the above, we have made many other investigations and are now 
considering the following in expectation of slight improvement in delivery 
schedule and quality of product. 


Probable 


Model Weight/ weight pur- 

aol sear chase/airplane 
Advanced fighter 50.0 75 
Patrol bomber 272.0 108 
Constellation 20. 0 630 
Current fighter 200. 0 435 


1 Lower than present usage due to expected improvement in utilization. 


C. Costs: 


Following are some explanations of the effect of titanium costs on our product : 





| 
: 
| 
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A) 
ese 
Lo | 


I. JET POD DOORS 


Unit cost per jet pod door 


| Proposed Pr osed } ; 
R¢ g R¢ 511 R¢ 
| 
& ¢ $10 per 
Raw material $314. 4 $1.4 ( $1. O50. Of $700. 00 
Labor, tooling. a 82 176. 9S l s as 
Total cost per door__- 120. 27 76. 98 1, 226. 98 876. 98 


1. Titanium usage reduces weight 44 pounds per aircraft. 

Titanium cost at $20 per pound. The weight saved is valued at $26.30 per 
pound. (Questionable whether we should use.) 

Titanium cost at $15 per pound. The weight saved is valued at $18.20 per 
pound. (Reasonable.) 

Titanium cost at $10 per pound. The weight saved is valued at $10.40 per 
pound. (Would have been used without question. ) 


Il. EMPENNAGE FITTING 


Weight of forging._-- pound 23. § 13. 80 
Cost of forging $7.90 $325. 00 
Cost of machining $58. 00 $174. 00 
Weight saved by use of titanium in lieu of steel, pounds______--__-_____.___ 5.9 
Cost per pound of weight saved_-_ paid Bh a acetal . $83 


(Completely unrealistic and not acceptable.) 


II, TUBING 


Cost pe ir- 
\ ria ( per foot J r alr 
plane 
oe toe] $ $18 
I 1 2 130 


At these prices the cost per pound of weight saved was $35. 

At $10 per foot for the titanium the weight saved would cost only $12 per 
pound. (A very acceptable condition. ) 
D. Types of parts now considered for titanium: 

(a) In place of stainless steel in structural applications operating under 
600° F. 

(b) In place of stainless steel in applications operating over 300° F. and 
under 600° F. 

(ec) Shrouds, firewalls, baffles, corrosive areas, oil tanks, water tanks, bulk- 
heads, fillers. 
E. Types of parts we except to use titanium on in the future: 

(a) Armor plate. 

(b) Skins on high-speed aircraft. 

(c) Flak plate. 

(d) Tubing. 

(e) As higher strength weight ratios are attained, titanium will replace stain- 
less and other steels in structural applications. 


39888—54—pt. 3——-17 
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F. General: 

Naturally, the maximum benefits can only be obtained from titanium, as from 
any other material, when it can be applied during original design stages rather 
than as a substitute or replacement; and, of course, this route takes longer to 
get maximum utilization. The attached chart contains some additional statis- 
tics which may be of assistance. It is based on the natural assumption that 
the first line of attack for applying titanium is as a substitute for stainless. 

In closing, it is important to remember that in the aircraft industry weight is 


of vital concern It directly affects performance and value of the product. 
It is, therefore, economical in our industry to talk in terms of saving or reduc- 
ing weight at such-and-such a cost per pound Even so, any reduction in the 


cost either in the sponge, metallic titanium delivered to our door, or in the 
processing within our plant, will make titanium more attractive and increase its 
use. The same thinking applies to availability of high-quality sheet and bar. 
Any effort that can be made by the producing agencies, the airframe industry, or 
the Government toward increasing the availability of high-grade titanium at 
reduced cost will increase the demand for same tremendously. 


Titanium versus stainless on a gage for gage substitution * 





} ck posed i ul heet k 
If 
tL ost ot 
Cwrr ‘ 
Mode Total | ano —_ Weight irrent | tf cost | If cost | titaniun : 
ind otal otal aved ce t it t per - . 
: 1 tit ; ; $10 per 
os pe r-| per a $21 per ws ~ ; no 
; craft : ee nound pt eq cost 
craf el . pour st of ‘ r 
. iinless om ~ 
ild be 
Pound 
er air Pe 
ft ( f | 1 Po 1 
lrainet SU $213. Re 2 5 158 $5, 03. $. 92 ¢ 
Fighter 782. € 160, 36 164.9 s18 10, 112 7 46, 9 5. 
Patrol-bomber 8, 4441.2 2,417.50 2,044.1 1, 397 44, 459 34, 239 24, 018 1.18 8. 02 
Cr tellat in 
port 4 239.92 664.75) 2514.4 1. 718 54.688 42,116) 20,544 1.06 7.29 
On assumption that 90 percent of stainless now used could be replaced by titanium from a structural 
functional stand poit 
2 Most aircraft companies believe weight reductions are worth approximately $10 per pound. M 
luding Lockheed, will go to $1 r $20 per pound, which turn will increase the values in th olur 
proy onately 
NOTE Density: Stainless steel, 0.286 pound per cubic inch; titanium, 0.170 pound per cubic inch 


Senator Matonr. Do you have any further statement you would 
like to make generally ? 

Mr. Gross. No; except I feel that it is interesting that in our com- 
pany—I woudn’t care to talk about individuals or specific instances—— 

Senator Manone. I think that is the way to do it. 

Mr. Gross. I find a great deal of interest in this metal, and inter- 
estingly enough, there are some young men in our company who are 
trying to get out on their own and promote companies to find and 
mine and process this material, and I think they are looking for some 
kind of help. It is pretty hard to get private capital because it is a 
pretty speculative affair, and it takes enormous amounts of capital. 
But I have been interested to see the broad interest and enthusiasm 
that exists among young men about this metal, and it makes me feel 
all the more heartened that we ought to, as older men, get down and 
do something about it. 

Senator Martone. I think that it will stimulate interest just like 
some years ago | remember we had a program of making gold out of 


ray 
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sea water. People were very much interested in that and were invest 
ing their money. 
Mr. Paren. Trving to make water out of gold here now though 
Mr. Gross. Would you like to SA\ something. George ¢ 
Mr. Papen really knows what he is talking about. I wish 
say something. 


he woul 


COST OF SPONGE IMPORTANT 


Mr. Papen. There was one question, | believe, that prompted the 
report we sent in to youd week or so avo rel lative to the cost picture, lt 
has been kicked around at Dayton. The effect of cost of sponge. We 
have heard a statement to the effect that reducing the cost of sponge 
isn't going to affect the cost to us. A dollar or, say, a $2 drop im the 
cost of sponge will affect us to the tune of about $5 or S6 a pound, 
because of the build up mm cost between sponge and us. So that any 
shieht decrease in the cost of sponge will have a big effect on our end 
of the cost picture; and that is excluding the additional cost added a 
it is processed, just the cost of this same pound of material as it traveled 
along the line and lost some of itself in realization. In processing from 
sponge to metal, we realize 60 percent; and 40 percent of this metal 
lost in making parts. Thus, for every pound of finished metal part, 
) pounds or more of sponge must be produced. 

Senator Murray. What is the technical definition of sponge / 

Mr. Papen. Is the equivalent of what we always used to call pig iron. 
Somebody else could give vou all the chemical names, but xs far as 


Il am concerned it is pig iron. Can't be used for anything. That 
one thing that has always bothered us. People in magazine articles 
keep going IntO all the sponge that sages ate All the sponge thai 


is produced isn't worth a nickel to the airframe industry. It isn’t until 
if is processed into bar, sheet, plate, forgings that it means anything 
tous. We don't care how much sponge you stockpile. Until it is a 
piece of metal that we can form and machine or put in an airplane, it 
isn’t a product. We have to keep culling out the sponge all the time 
and get down to how much metallic titanium in usable shape there is 
available. ‘There is very little of it. 

Senator Matonr. What percentage of the sheet material that is fur- 
nished you has to be rejected on account of the lack of conformity to 
specifications / 

Mr. Papen. Well, gentlemen—— 

Senator Mavone. I am just talking in general terms. 

Mr. PAPEN. A year ago, 8D pere ent of the sheet. Tod: ay it t is dow i 

to around 40 percent. That is sheet that is delivered to us suppose dls 
acceptable and ready to use. It is getting better every day. I me: 
I don’t think we have too much compl: 1int at Lockheed on that score. 
The material we are buying for our production orders is coming in 
on time, and is getting better in quality. Our own realization from 
that is only about 50 percent at this time. 

Senator Matone. A lot of scrap too? 

Mr. Parren. Yes, and technique on our part. Within a year it will 
get down to probably 25 percent. It aaa 1 eventually get down to 
the same as any other metal, 3 or 4 or 5 percent, depen ding on the 
efficiency of a shop. 











248 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Mr. Gross. That is where these techniques that we have to perfect 
come in, you see. At the present time we have got lots to learn about 
this. 

Senator Murray. How do you detect the defects? 

Mr. Paren. It used to be you didn’t have to detect it. You had 
to stand back so it didn’t hit you. You lay it on this table, and it 
looks like somebody laid a soggy wash cloth down. It was obvious 
it wasn’t flat. We spend a lot of money making a smooth airplane, so 
we are not going to hang a piece of titanium on it that is all wrinkled. 
That was an obvious defect. The other defect which was common a 
year or two ago was lamination. The sheet would apparently lapse 
folds, and it came to us like shim, stock which we could peel apart. 
Those were the obvious types of defects. 

Now, the other thing was that the physical would vary, right in a 
sheet. You would get different physical properties depending on 
where you took a test piece out. ‘Those things are all improving. 
‘Today I don’t think it is too bad. I don’t know what other companies 
are running into. Our picture is very much improved. 

Senator Matongr. Then doesn’t that come right along like the gen- 
eral conversation in these hearings, that the greater the volume and 
the greater the use, the quicker all these problems will be solved ? 

Mr. Papen. All the things which are a matter of technique are 
going to just naturally me improved by the use. The things which 
hi ave got to be looked ; t deeper than that are things which are de- 
pendent on the process. ‘y think it is getting right back to the sponge. 

Senator Martone. Have you studied the matter of new processes 
that might be under consideration that might speed up or cheapen 
production / 

Mr. Paren. No. I hear about them, but I couldn’t talk about them. 

Senator Matone. We are going a little further into that particular 
phase of the matter. We are not through with it yet. 

What you are talking about today is something, if there were no 
war emergency or no threatened war or threatened emergency, it might 
be a 20, 30-year job, I suppose, and it would just be a matter of eco- 
nomics then. But since we have been fed on emergencies for 20 years 
of different kinds—and we haven’t changed it very much the last 
year—we are still talking about emergencies, it looks like it is time 
for Jim and me and other Senators, to take a good, square look at 
this problem. and see where we stand and what is important and what 
is unimportant. 

As long as we think that national defense is important, and as vou 
testified and as everyone else I think would readily conclude, if our 
potential enemy has this material, the cost is unimportant to us at 
the moment. If that proves to be right, which I cannot say at this 
point whether it is or not, then there ‘should be more pressure on the 
contracts and more attention paid to people who are in the labora- 
tories all over the United States. We will hear all of them before we 
are through and then see what we can add up. We might ask you to 
come before the committee again, and we are inviting you now, if you 
do develop more information you think of interest to us, to send it 


to the chairman or to any member of the committee at the Senate 
Office Building. 
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So the position of the committee, as I see it and I think I ea speak 
for the committee—is to be helpful, and see what can be done with 
this material that you yourself, Mr. Gross, say is indispensable 1 
certain types of work in planes. 


NEED MORE INTERESI1 


Mr. Gross. I would like to urge, if it is proper to do at your 
committee give increased and serious consideration to tes out more 
experimental and processing contracts; I don’t say to us, but to fir 
that might be induced to come into this business. You have only tor 5 
sources that are working on it. 

Senator Murray. What kind of plant s; would be lable to be inte 
ested ? 


Mr. Gross. I should think the electrometallurgical plants and the 
big metallurgical companies. 

Senator Matonr. We are looking into that end of it; for example, 
we are investigating. Mr. Alderman, our counsel, has already inter 
viewed one company which thinks it has a new process. It is ready 


to put up several million dollars; not ask the Government for any 
money at all. You can’t tell where a little encouragement here and 
there might lead to. 

Mr. Gross. The Air Force has given out, and with, I think, ex 
tremely good results in the last few years, contracts for processing 
studies—not making airplanes nor designing airplanes, but shop 
processing—and I would think there would be an enormous area for— 
perhaps the Air Force should do it—to put out contracts to engineer 
ing and technical organizations for study contracts in the field 
cheaper production in this area. 

Senator Matone. That is one reason I requeste -d General Metzger, 
who has all this at ~ fingertips, as far as what the Air Force needs 
or is about to do, to be here. He has testified at leneth before the 
committee. Sodas ‘thie hearing is over, we will ask him to make 
another brief statement. We have him with us for advice, and if he 
sees fit to recommend certain specific thin os, I thi nk the vw ill leave 
an impression on the committee. I think your suggestion is good 

I want to tell you, Mr. Gross, that we appreciate very much your 
appearance here. 

Do you have anything further ? 

Senator Murray. No, I agree with the chairman. I think it has 
been very helpful to us. 

Senator Matone. I know your time is valuable, and we are very 

glad to have had you with us. 

Mr. Atwood of North American Aviation Corp. 


STATEMENT OF J. LEE ATWOOD, PRESIDENT, AND L. P. SPALDING, 
ENGINEER, NORTH AMERICAN AVIATION CORP. 


Senator Martone. Mr. Atwood, if you have anyone whom you want 
to bring along with you to the table—— 

Mr. Arwoop. I have Mr. Spalding here of North American engi- 
neering laboratory. 

Senator Martone. Will you identify yourself for the record? 
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Mr. Arwoop. J. L. Atwood, president of North American. 

Senator Martone. Mr. Atwood, you know generally the objectives 
of the committee. You have heard other testimony here, and without 
further ado I will just ask you the same gener al question. We are 
out here 3,000 miles from Washington, where influence ought to be 
at a minimum [laughter|—and I will ask you what is your actual 
use of titanium, and what you think it would be if titanium was work- 
able and plentiful just like stainless steel or aluminum or any other 
material. You know what is important to you. 

Mr. Arwoop. Senator Malone and Senator Murray, I find it diffi- 
cult to add much to the comprehensive statement of Mr. Gross and 
Mr. Papen, who, I thought, covered the subject. 

Senator Martone. We would like you to cover it from your own 
statement. It is corroborative and helpful. 

Mr. Arwoop. We too are very optimistic about the future of ti- 
tanium in aireraft structures. We look forward with a great deal 
of confidence to the incorporation of considerable quantities of 
material. 

First I would like to say that I am not prepared to testify with 
respect to the supply of titanium or with respect to industry figures, 
overall usage. But I believe I can give you some information with 
respect to our own company, the usage we have made of the material, 
and respective quantities that we expect to use. 

Senator Martone. You see, Mr. Atwood, all of the knowledge is in 
Washington, but when they really w: ay to get anything done, they 
come down to someone who knows how to pay the help while he is 
doing it. [| Laughter. } 

Mr. Arwoop. Well, Senator, our company makes the fighter planes, 
F-86’s and the F-100’s. I am not permitted to disclose the actual 
weights of these particular aircraft, but I would like to point out 
the fact that we are using titanium in all those planes. In our F-86’s 
the plane has been in production for some years. We have incorpo- 
rated approximately 1 percent of the weight of the aircraft: it has 
titanium structure. That is exclusive of engine or any equipment 
that would be supplied separately. 

Senator Marone. You are talking about the frame? 

Mr. Arwoop. Yes. That 1 percent is used in the locations where 
the maximum gain can be effected. In the F-86H, which is a major 
redesign of the same basic airplane, we are using approximately 2 
percent of titanium, and gaining something in the overall weight of 
the plane. 

The F-100 which we are just bringing into production incorporates 
5 percent of titanium in the finished airpl: ine weight. 

Senator Matonr. What is the name of the plane? 

Mr. Arwoop. F-100. It is a new fighter plane we are bringing into 
production for the United States Air Force. 

Now, here is a technical point I would like to bring out here that 
neither Mr. Gross or Mr. Papen made, insofar as I heard their 
remarks: 

In designing an airplane we find that the overall weight is pro- 
portional to certain basic original weights; in other words, the start- 
ing point, such as the disposable load Mr. Gross mentioned or arma- 
ment weight that is carried in the military plane, or the structure that 
the plane carries around as part of its own weight. 
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Now, when we develop a very high-performance fighter plane or 
something like a guided missile, wherein performance that is, speed, 
altitude, are the prime design parameters, we will find that, saving as 
much as a pound in the weight we use as the initial load, we can save 
3, 4, 5, or 6 pounds, sometimes as much as 10 pounds, in the final weight 
of the airplane. That is because, for each pound of starting weight, we 
have to provide certain wing area, certain tail plane area, certain 
amount of fuel, to carry the weight, certain amount of engine power 
to propel it, and certain size fuselage. Each pound, theoretically, 
starting weight adds a certain increment to the overall plane. 

In the case of a high-performance military plane, saving 1 pound 
in structure or in fuel or in armament, no matter where we save it, at 
the design stage, we can save 3, 5, possibly 7 pounds in the final weight 
of the airplane. That is where the economy of titanium pays off ina 
military design. It isn’t that we save 1 pound by substituting 3 
pounds of titanium for 4 pounds of steel; we save more. We save 
quite a lot in the size of the plane we are designing if we do it at the 
design stage. If we wait until we are all through and then replace 
stainless steel with titanium, we only save pound for pound. 

Senator Martone. In other words, if you put in 1 pereent of the 
weight of an F-86, it makes a lot of difference in the final completed 
weight of the F—s6 / 

Mr. Arwoop. Yes. The final weight of the plane can be 3 percent 
less, as a result of saving that 1 percent. I make that one point in 
passing. 

This year is the first year of large usage of titanium in our com- 
pany. I don’t know exactly what our usage is going to be this year, 
but I estimate it is going to be 250,000 to 300,000 pounds of sheet tita 
nium, titanium alloy. 

Next year our contracts and our designs that go with them call for 
the usage of about 830,000 pounds of sheet titanium, pure and alloy. 
In each instance the ratio is about 75 percent alloy sheet and 25 per- 
cent pure titanium sheet. 

The following year, loo, our requirements at present are for 790, 
000 pounds of titanium, somewhat less; that is the firm scheduled 
usage that we have. It may increase as time goes on. 

Senator Matonr. That accounts for the contracts you now have? 

Mr. Arwoop. Yes. 

Senator Martone. In other words, the point was made this morn- 
ing—we are now talking about preparation and keeping up the pace 
we have now established—if all at once some real emergency threat- 
ened, and we suddenly speeded it up like they did during World War 
II, then you would really be in business ? 


BIG FIELD FOR TITANIUM 


Mr. Arwoop. Yes, sir. Now, with respect to the maximum possible 
usage of titanium, I think it is rather speculative to quote any per- 
centages, but I would say that, from the 5 percent we have incor 
porated in the F—100 to the possible 60 or 75 percent that might go into 
some types of design that we are conte mip lating at this time—only in 
the contemplating stage—we have a big field there for possible appli- 
cation of this material. 
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When I say we are contemplating possible usages up to 60 or 75 
percent, I only indicate that I referred to possible designs wherein 
the surface temperature would be in the 250° to 800° bracket that 
Mr. Papen mentioned. In that case it would be economical to make 
substantially the entire structure of titanium, in accordance with the 
curve he gave you here. 

Senator Martone. Then, in order to get into the record something 
on which the committee might base conclusions upon, suppose you 
were up to your 60 to 75 percent right now, in your present program, 
where would that put your use in 1953, 1! 54, and 1955? That would 
be quite an increase, would it not? 

Mr. Arwoop. Certainly. 

Senator Matonr. Without any increase in the rate of construction. 
Just trying to get some idea of where we would be now if you had had 
3 years ago the information you now have. 

Mr. Arwoop. Senator, I might state that these things can only be 
considered in the perspective of timing, and when I say we are con- 
templating designs, I refer to a period 10 to 15 years ahead when I 
speak of such high percentages. 

Senator Martone. That is what we thought about a lot of things that 
were speeded up. Would it be possible that under emergency condi- 
tions that production would be speeded up ? 

Mr. Arwoop. It is very possible. 

Senator Matonr. Providing they could perfect the processes fast 
enough and in time, and secure workable supplies that were necessary ? 

Mr. Arwoop. Those things all go with it, and that really brings me 
to the next phe ise of the comment I wanted to give you. 

We are experiencing many difficulties in the use of titanium because 
it is a new material. We are not properly prepared to make all the 
applications we would like. We can’t weld it satisfactorily, for one 
thing. Welding has a very limited application for titanium. We 
have difficulty in forming it. Machining it is extremely difficult, as 
you have probably heard. So we are somewhat circumscribed in our 
application of this material. 

We feel that the growth of the application—titanium aircraft—will 
involve technological improvement in the material itself, technological 
progress in our utilization, reduction in cost, because some of the 
applications are marginal. We weight it in respect to a practical 
decision. Finally, the improvement in supply. 

Lastly, the utilization and design, which is an evolutionary thing 
at best: the rate of that evolution, as you say, is subject to variab les, 
and I am not a very good prophet. Past predictions haven’t worked 
out too well with respect to time, so I am getting more and more 
reluctant on these things as I go along. 

Senator Martone. Well, it w aT be just like any othe rmaterial. Per- 
haps you would not have had synthetic rubber in 25 years if you hadn’t 
had to have rubber on a “right now” basis. 

Mr. Atwoop. That is right. 

Senator Matonr. That was the basis of my question: That when 
we have to do a thing, we generally do it. If we don’t have to, why, 
we just go along and develop it gr adu: lly. 

Senator, you have any questions? 

Senator Murray. I would be willing to hear his predictions. I 
think he is in a better position to make a prediction than I would be. 
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Senator Martone. I think we should hear the predictions, under- 
standing thoroughly that they are just predictions. 

Senator Murray. We won’t hold you guilty if you don’t hit the 
right mark. 

Mr. Arwoop. I will backtrack just one step then. 

Senator Manone. They said it might be an educated guess. But 
some people said that planes wouldn’t fly at all. That hasn’t been 
too long ago. 

USE LIMITED AT THIS TIME 


Mr. Atwoop. The use of titanium now is limited, for practical con- 
sider: ations, to hot points in the airplane. The 5 percent we use in 
the F—100 is right ad): icent to the engine, w here there is a tremendous 
amount of heat. By using it, we can bring the structure a little closer 
to the hot engines, wasting a little less pumping effort in ventilating, 
and get a little more efficient airplane, and save some weight. We don’t 
have a powerplant available to us that will enable us to make sustained 
flight in the order of 214 times the speed of sound, and until we get to 
such speeds, the aluminum skin of the airplane is fairly satisfactory 
from a structural point of view. That is why I mentioned the period 
of 10 or 15 years for the possible total application of titanium. 

Today we would not put titanium on the wing surfaces of an air- 
plane such as the F—100 even if it were the same price as aluminum, be 
cause there would be no basic structural advantage. We will apply 
it to the wing surfaces and the fuselage surfaces when our speed 
gets to about 214 times the speed of sound or higher. We don’t have 

powerplant to enable us to go that fast as vet, that is, sustained 
flight. We move along a step at a time, and while we will have mis- 
siles operating pretty fast, with short bursts of speed, I think we are 
going to have a lot of aircraft and men in them that fly, not onlv 
below 21, times the speed of sound, but below the speed of sound 
itself, fora long, long time to come. 

On those applications we will only use titanium in hot spot 3, that 
is, points artificially heated by engine or exhaust impingement tem 
perature. It will be a gradual expansion as far as the general use 
of titanium isconcerned. Five percent in the F—100 is a good economi 
application. We are getting our money’s worth there many times 
over. We could use a little more, but it would begin to get marginal. 
It would be marginal if we went to 10 percent right now, quite marge! 
nal. So, while I am perhaps not oe a verv clear picture, I see 
at one end of the scale, whe mn we r each very high ore flioht aS ua 
regular thing, that we will approach 60 to 75 percent tit ium po 
bly, but for the immediate future, it is going to be aula a ae 
increment in the use of titanium. 


Senator Matonr. What about a powerplant necessary to fly at, say, 
twice the speed of sound or 11 > times the ee f soun id or : the 
area where the use of high-temperature-1 siebiond metals becomes 


necessary ? 

Would you have any prediction as to how far such a powerplant is 
away ? 

Mr. Atwoop. Well, sir. that is a difficult thing. Right now we have 
rocket-tvpe powerplants that will give a burst of speed in that cate 
gory. But the missiles don’t heat up much in 30 seconds. Maybe it 
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would in 30 minutes or 20 minutes. We don’t have a powerplant that 
will give us sustained speeds of that order. 

Senator Martone. For a plane? 

Mr. Atrwoop. That is right. So I think that 10 or 15 years for 
broad application of that degree of supersonic flight is the best esti- 
mate I can give you. 

Senator Matonr. There are people talking about uranium fuels for 
airplanes. Of course, that may be out of your field. It certainly is 
out of mine. But only a few years ago, they were not predicting 
uranium fuel for anything. Now, the Government is going to build, 
I believe, a hundred thousand kilowatt commercial powerplant, hoping 
it will be commercial, at least for that purpose. They have a sub- 
marine that is to be powered by atomic energy; some of the informa- 
tion is classified, but progress has been very satisfactory. 

Of course, we are clear beyond what we are now doing, and it is a 
little out of our field. The prediction is hazardous, as you say. 

Someone has just called my attention to the fact that the jet en- 
gines 10 years ago had about a 6-minute range. Now, of course, with 
the improvements and the fuel and all, I do not know what the range 
is, but 1t is quite considerable. 

Mr. Arwoop. We have substant lally doubled our speed. 

Senator Martone. That was done in 10 years? 

Mr. Atrwoop. Yes. We have doubled our speeds in 10 years, yes, 
sir. 

Senator Matone. Do you have any questions ¢ 

Senator Murray. No. 

Senator Martone. All right. 

Senator Murray. Would that material be helpful to us if we had 
it on the record, that you have ? 

Mr. Arwoop. Sir, you are certainly entitled to it. Some of it has 
been marked up, naturally. 

Senator Matone. This material will be accepted and appear in the 
record as a part of Mr. Atwood’s testimony, subject to General Metz- 
ger’s examination. 

(The information referred to follows: ) 

Commercially pure titanium is a little stronger than 75S—-T aluminum or 
annealed 18-8 stainless steel. It is 65 percent heavier than aluminum and 40 
percent lighter than steel. 

The titanium alloy sheet now in use at North American Aviation (7 percent 
manganese) is about 70 percent stronger than 75S—T and a little weaker than 
one-half hard stainless, with weight comparisons as above. 

On a strength-weight ratio basis, it can be broadly stated that titanium alloys 
rank above other common structural materials in the temperature range of 300° 
to 700° F. Below 300° aluminum is superior; above 700° stainless steel is pre- 
ferred. This explains our present use of titanium in the heated structure around 
jet engines. Commercially pure titanium is a useful replacement for stainless 
steel in firewalls and shrouds, where fire resistance rather than strength is sought. 
Actual parts in use show a weight saving of 10 to 40 percent. 

Future potential usage of titanium is contingent on several items. (1) 
Stronger alloys (whose development is a certainty) will compete favorably with 
aluminum or steel over a wider temperature range from 300° to 700° F., resulting 
in greater use. (2) If airplanes become fast enough (over Mach 2-2.5) to raise 
skin temperatures above 300°, aluminum would be replaced by titanium in many 
applications, including both airframes and missiles. (3) If the price drops, 
applications which are now marginal (e. g., a 5 to 10 percent weight saving) 
would become economically justifiable. 

Our present sources of titanium are Rem-Cru Titanium, Inc., Republic Steel 
Corp., Mallory-Sharon Titanium Corp., and Titanium Metals Corporation of 
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America. Of these only Rem-Cru and Republic can supply alloy sheet at present. 

Titanium sponge requirements may be estimated using the figures from one 
large producer who achieves a 60-percent recovery in producing sheet from 
sponge. He is currently remelting 10-percent scrap and expects to achieve a 
25-percent usage sometime next year. These figures, combined with our pre 
viously cited sheet requirements, result in a 1,200,000-pound sponge requirement 
in 1954 and 1,050,000 pounds in 1955. 

The titanium sponge supply picture is not too accurately known to us. We 
understand that production is scheduled to reach 20 tons per day in 1954, equally 
divided between du Pont and Titanium Metals Corp. The Crane Co. is sched 
uled to produce 15 tons per day beginning in 1956, giving a total of some 13,000 
tons per year. These represent firm commitments; however, based on past per- 
formance, there is no assurance that all segments of the industry will meet these 
production goals. Additional capacity to provide a total of 25,000 tons per year 
has been discussed, but no contracts or facilities have been established for this 
expansion. 

Deliveries of titanium against production orders have been unsatisfactory 
since our first usage, about 3 years ago. We have never been without shortages 
(mostly alloy sheet) and have resorted to substitutions of stainless steel (with 
weiglit penalties), diversions of material from other contracts, and delayed 
incorporation of titanium in some models. ‘Technological problems of ingot 
production and sheet rolling were the major delaying factor up until recently. 
Now, and for an extended future period, it appears that the shortage of 
titanium sponge is the controlling factor. 

Manufacturing difficulties have been encountered with titanium, chiefly in the 
fabrication of sheet metal parts. This was expected, and our experiences have 
been about the same as with the introduction of any new material into produce 
tion, with one exception. The titanium sheet (especially alloy sheet) as received 
from the mills has been notably inconsistent in physical properties, and even gage 
thickness, from lot to lot and from sheet to sheet within a lot. Substantial vari 
ations have even been found in a single sheet. This situation has improved, and 
our rejection rate has steadily decreased, but further improvements are urgently 
needed. 

Research and development has progressed rapidly in all phases of titanium tech 
nology. Work on basic metallurgy, leading to improved alloys and their better 
utilization, is considered adequate with respect to breadth of coverage and rate 
of progress. The technology of melting, rolling, and forging is under intensive 
study by the several producers. While improvements have been made, vigorous 
and continuous effort is required to achieve a more uniform product. We under 
stand that several new methods of ore reduction are being studied, with the hope 
of achieving a more economical process. Whether production is ultimately ex 
panded through these new processes or by improvements in existing methods, the 
need for more efficient titanium metal production is pressing. As a sidelight, we 
are advised that a substantial portion of our present titanium supply is derived 
from rutile ores, most of which are imported Reduction processes which would 
utilize the domestic ilmenite ores deserve consideration from the strategic and 
logistics viewpoint. 

Senator Matone. I intended to ask you, when we got on another 
tack, if the deliveries of the titanium that you have heen promised 
and that you are counting on, are satisfactory, and if the quality gen- 
erally is satisfactory? How about the time of delivery; is that satis- 
factory ¢ 

Mr. Arwoop. We have had considerable delay with respect to that. 
We have made some substitutions. Possibly I could ask Mr. Spalding 
to describe some of that in a little bit more detail. 

Mr. Spaupine. Well, over approximately a 3-year period that we 
have been using titanium, we haven’t ever, I believe, been without 
some shortages or delivery delays, and we have resorted to substi 
tutions of other material, diversions of the available titanium from 
one contract to another, favoring the more critical applications, and 
delaying the incorporation of titanium in certain models for which it 
had originally been planned. 
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Mr. Atrwoop. Substituted steel in many cases ? 

Mr. Spatpinc. Yes; stainless steel. 

Senator Martone. At the expense of more weight ? 

Mr. Spatprna. Yes. 

Senator Martone. It is like any new metal. You are just using it 
as fast as you can get it and speeding up in accordance with the supply. 

Mr. Arwoop. Yes. 

Senator Matong. Do you have any other information that you think 
would be helpful to the committee? Some of it may seem rather sim- 
ple to you, but you understand the committee will have to start from 
scratch in the understanding of this business. 

Mr. Sraupina. There is one point that possibly hasn’t been brought 
out as yet. These figures of 1,2, and 5 percent of the airframe weight 
being used on different models, those represent the actual parts on 
the airplane. In considering the amount of titanium that we need or 
that needs to be produced, of course, we must buy a larger figure to 
make up for scrap and other unavoidable losses. The figures are 
roughly doubled, a little higher. It turns out that our net yield is 
in the neighborhood of 40 percent of what we buy. 

Senator MALONE. Rejects 

Mr. Spatpinac. Well 

Senator Matonr. The usable material? 

Mr. Spatptnc. Usable material. 

Senator Martone. That includes the scrap loss and the rejects? 

Mr. Sraupine. Yes. When we speak of scrap, we think of manu- 
facturing errors, broken parts, and things of that kind. In addition 
to that, there are the unavoidable trimming losses. 

Senator Matone. I meant to include that. 

Mr. Spauprne. Yes. 

Mr. Atwoop. In that respect, you might point out that we are using 
this in heavily formed parts, so there is a lot of trimming and shaping 
to be done. 

Senator Martone. As I understand it, then, you said that about 40 
percent is actually usable and consumed in the manufacture; the rest 
is either rejection or scrap or 

Mr. Srpaupine. Other loss, unavoidable loss; yes. 

Senator Martone. Well as titanium becomes more plentiful and 
more in general use; wouldn’t there be a tendency to reduce that loss? 

Mr. Spatpine. Yes; I am sure the loss will go down. As a matter 
of fact, in one category, that of what we normally consider rejects, 
in other words, broken and defective parts, it has been cut almost in 
half over the last 6 months. 

Senator Matonr. Shouldn’t that come down something comparable 
to other metal eventually ? 

Mr. SPALDING. Yes; I expect that it will. 

Senator Matonr. What would that be? 

Mr. SPALDING. Well, I think that a net yield of perhaps 50 percent 
is a cood figure. 

Senator Martone. Including scrap loss? 

Mr. Spautpina. Fifty percent scrap loss, fifty percent parts on the 
airplane. 

Senator Matone. Fifty percent loss, you mean, would include the 
rejects and the scrap loss ? 
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Mr. SPALDING. Yes. 

Senator Matonr. You think that is about as good as you would do 
over a period ? 

Mr. Spaupine. I believe so. It depends on the type of parts that 
are being made a great deal. I think our experience with stainless 
steel indicates about the same 50-percent figure, and that, of course, 
is a well-established material. 

Senator Matone. That 50 percent, how much of that 50-percent loss 
would be scrap ¢ 

Mr. Spatpine. Just bad parts due to faulty manufacture ¢ 

Senator Matonr. No; scrap, that would be good material, but it i 
simply trimmed off, due to your manufacturing shapes and trimmings. 

Mr. Spautpine. All of it, if 1 understand you correctly. 

Senator Matonr. Let me make it a little plainer. There are still 
considerable rejects because the quality is not m@ht; that run pretty 
high now ¢ 

Mr. Spauprna. Oh, I’m sorry. I see your point. 

Senator Matonr. We hope that solving of the quality problem will 
mean fewer rejects. What part of the good material you put into 
your machines, results in scrap ? 

Mr. Atrwoop. Senator Malone, if I may say a word there—— 

Senator MALONE. My question is a little awkward. 

Mr. Arwoop. Our use of all materials, that is, sheet materials, in 
volves a lot of cutting out, cutting to shape, size. I don’t think we 
could expect, on a fuselage of a | lane. to use over 50 percent of the 
aluminum we 

Senator Martone. It is all good; it is just a question of trimming? 

Mr. Atwoop., ‘Trimming, shaping, forming. 

Senator Martone. That makes the reclaiming of the scrap very 
important ? 

Mr. Atrwoop. Yes, sir 

Senator Martone. If you could whip the scrap problem by reclaim- 
ing it at reasonable cost like you could steel, you coul l gre: atly lessen 
the cost of your product quite materially, woul In’t you? 

Mr. Arwoop. If that reflects in cheaper titanium ‘mill price—— 

Senator Matonr. Snouldn’t it? 

Mr. Atrwoop. I should think it would. 

Senator Maronr. If you could work it like you can steel ? 

Mr. Atwoop. I should think so. 

Senator Martone. I don’t know how imminent that is, but at least 
that seems to be a problem that, if you could whip it, would mean a 
lot of progress. 

Mr. Atrwoop. We have no information on that, but I know it is a 
very difficult situation. 

Senator Mt RRAY. When you have re ‘jects, and it is bee: ause of cle 
fective material, who suffers that loss, your plant or the place you get 
it? 

Mr. Atwoop. Defective material we can send back. We haven’t 
rejected too much of the material; we have cut it. We have cut it into 
pieces and we have utilized it on proper application; that is, if it is 
perhaps variable in thickness, we can utilize a piece that is thinner 
than specification in another application, which we do. We try to 
keep from sending it back; it is so hard to get. 
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Senator MaLtonr. You have any further questions ? 

Senator Murray. No. 

Senator Matonr. Do you have anything further? 

Mr. ATWooD. I don’t beheve SO. 

Senator Matonr. Mr. Atwood, we cert: aintly appreciate your appear 
ance here, speaking for the committee, and if you should have any 
further thoughts along this line, o1 any material you think would 
be helpful to the committee, I hope you will not hesitate to send it in 
to us, Senate Office Building, in Washington. Thank you very much. 

Mr. Raynes, of the Rohr Aircraft Co. 

You have Mr. McCrary with you ¢ 


STATEMENTS OF BURT RAYNES, VICE PRESIDENT, MANUFACTUR- 
ING, AND F. E. McCREARY, VICE PRESIDENT, ENGINEERING, 
ROHR AIRCRAFT CO. 


Senator Matone. Mr. Raynes, will you identify yourself for the 
record / 

Mr. Raynes. Burt Raynes, vice president, manufacturing, and F. E. 
McCreary, vice president, engineering. 

Senator Matonr. Mr. hat abed: you have heard the testimony. You 
know the objectives of the committee. Would you just in your own 
way give us your experience in the use of this material ¢ 

Mr. Raynes. Well, there isa great deal of value that has been @iven 
bv Mr. Gross and Mr. Atwood. We generally subse1 ibe to the things 
that were sald by them. 

Our situation is somewhat different in that we are a subcontractor, 
whereas they arc prime contractors, We, perhaps, with the exception 
of North American, have used more titanium than anyone else in the 
airframe industry. Perhaps that is why we were asked here. 

The quantity which we have used and which we have proposed to use 
in future years, we have here; however, that will be included, I am 
sure, by the prime contractors, Douglas, Boeing, and Loe kheed and 
the others, for whom we make parts of titanium, will show in the 
weights that are required. They will show the figures that we would 
show, and it would only confuse and double up on the numbers if we 
submitted requirements at this time. 

One of the things which we might add, in addition to the two dis- 
cussions that were just recently held, is the matter of segregation be- 
tween commercially pure material and the alloy material. I believe 
that some of the things, in the light of our experience, some of the 
things that have been said could apply only to one or the other of those 
two materials. The commercially pure material, in our experience, is 
fairly readily available. We have been able, in the past 2 years, to 
obtain the material that we needed through our various suppliers. 

Senator Martone. Who are your suppliers? 

Mr. Raynes. Well, we have bought from all of the suppliers; Rem- 
eru and Titanium Corp. and Mallory-Sharon and Republic have been 
our suppliers. 

Senator Martone. They are the three main suppliers? 

Mr. Raynes. Yes. We currently have on order, I believe, about 
90,000 pounds of material, and it is spread between the various people. 
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All of this material that we have on order, with the exception of some 
experimental material, is commercially pure. 

The two materials, commercially pure and the alloys, are com- 
pletely different, and any consideration of the materials must be cate 
vorized into those differences, because the problems of manufacture 
to the fellow who has the mill are very ditferent. The problems of 
manufacture in the airframe industry are very different, and the po 
tential utilization of these materials is very different between com 
mercially pure, which is a relatively low-strength material, and the 
alloy material, which is high-strength material. 

Senator M ALONE, Will you give us, for the benefit of the record, a 
description of just what you mean ? 

Mr. Raynes. The commercially pure material is, as the name im- 
plies, material which contains only trace amounts of less than 1 per- 
cent of other elements, such as nitrogen, oxygen, iron; and the alloyed 
materials are materials which are specifically alloyed with other ele- 
ments to increase the strength. The commercially pure materials run, 





according to the new specification, from 80,000 pounds per square 
inch, and there is no top limit. However, the top limit is about 140,000 
pounds per square inch, whereas the alloyed materials developed 
streneths of—basic streneths of 150 to 175.000 pounds per square 1 h;: 
tensile values, general. 

I think Mr. Atwood suggested that they used 75 percent alloy ma- 
terial, 25 percent commercially pure. | think, to be sure that the 
record is clear, that represents one of his procurement problems, in 
that alloy is real tough to get. It definitely is just on the fringe of our 
total knowledge in getting it. 

The utilization which he showed of 40 percent net, I believe—and 
I am not speaking for him—but from our own experience, his utiliza 
tion is that low because he is utilizing such a high percentage of alloved 
material. Mr. Papen can perhaps speak for Lockheed in that respect. 
I see he is still here. The alloyed material is much more difficult to 
use. 

Senator Martone. What is your percentage? 

Mr. Raynes. We get about 40 percent scrap. We have about 60 
percent utilization from the mills at the present time into the flying 
article. From the poundage we get from the mills to the flyaway 
article, we utilize about 60 percent at present. That is commer lally 
pure. 

Senator Martone. Forty percent lost then, both in scrap and in im- 
pure material in 

Mr. Raynes. No; that is of what material we will accept on our 
recelving dock. 

Senator Matone. In other words, then, it is only the scrap loss and 
other natural loss in the manufacture / 

Mr. Raynes. Not losses due to our receiving loss or what we count 
unacceptable material. 

Senator Matone. What do your rejects run, generally speaking ? 





QUALITY IMPROVED 
Mr. Raynes. I reported in General Metzger’s meeting last March 
that our losses through 1952 were slightly over 32 percent. That is 
what we rejected on our receiving dock, and our loss now is down 
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around 10 percent or less. The quality we feel is much superior to 
what it was in 1952 

Senator Martone. This is the commercially pure ¢ 

Mr. Raynes. Commercially pure material is all I am speaking for. 

Senator Matonr. Now, when you get over into the category of the 
alloy, titanium alloys, how does that shape up ? 

Mr. Rayners. I can’t speak too much from our own experience, but 
from hearsay it is a tough go. 

Senator Martone. Most of your use then is 

Mr. Raynes. All of our use, other than experimental purposes, is 
commercially pure material. 

Senator Matonr. Why is that? Does the type of parts that you 
are manufacturing just happen to be in that category, is that it / 

Mr. Raynes. That is right. There is a limited application, we feel, 
in our product, which is powerplant assemblies, for commercially 
pure material. There is a wider application for the alloyed material, 
assuming you get all the problems licked, the mills and in the actu: ul 
fabrication techniques. 

While we are on that subject, we feel that the problems connected 
with commercially pure fabrication are fairly well resolved; con- 
nected with commercially pure material, we can weld it, both by 
fusion welding and spot welding; our processing is satisfactory; our 
forming is not exactly satisfactory but we are doing it. Where we 
are getting parts, if you don’t discount cost—— 

Senator Murray. You are talking about the pure? 

Mr. Raynes. Commercially pure. 

Senator Murray. The alloyed doesn’t weld well, is that right ? 

Mr. Raynes. That is very difficult to weld. 

Senator Murray. Bending the same way? 

Mr. Raynes. It is very difficult to bend. I don’t want to imply 
that the commercially pure material is easy to form; there is a lot 
of people that know differently. We have gone to a great deal of 
research, spent 2 years. 

Senator Murray. You are just saying you whipped it as far as 
you are concerned ? 

Mr. Raynes. We think we have got it fairly well whipped. 

Senator Murray. 1 was thinking it would be a good thing for me 
to go into that business if it was so easy. 

Mr. Raynes. It must be formed hot, and as the tensile ranges go 
up, as they have, by virtue of the removal of the top limitation on 
the Federal mill spec., we find the tensile values are creeping up. 
Our average tensile values as received on our receiving dock are 
higher. You need more and more hot forming, which is expensive. 

Senator Martone. Do you have any questions? 

Senator Murray. No. 

Senator Matone. Did I understand someone to say, or is this some 
other conversation where it was indicated to me that in cutting the 
titanium, it was heated to a very high degree; it was necessary to heat 
it to cut it properly ¢ 

Mr. Raynes. Not for sheet metal. Perhaps—— 

Senator Martone. Alloys? 

Mr. Raynes. No; not for commercially pure or alloy either for sheet 
metal. There might be some machining technique wherein it was 
heated, but I know of no such application. 
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Senator Martone. It is not necessary to heat it to cut it in either 
ease ¢ 

Mr. Raynes. No; but the forming—we have to bring ourselves to 
the point of view that we are not going to form these metals, either 
titanium or a lot of others, in an atmosphere or a climate that is suit- 
able to our own particular likes or dislikes. We have to suit the 
forming environment to the metal itself. 

Senator Matonr. Is that when it is necessary to heat it? 

Mr. Raynes. So we heat it. 

Senator Martone. How high a heat? What is the range in this 
forming / 

Mr. Raynes. 900° is the top that we use. 

Senator Matonr. And down to- 

Mr. Raynes. Down to 550. 

Senator Mavone. 550° to 900° is the range of the pressing into 
shape or forming the shapes ¢ 

Mr. Raynes. Yes. 

Senator Matone. Go right ahead if you have anything else. 

Mr. Raynes. I mentioned the quality. The quality has improved 
greatly, although the quality standards of comercially pure titanium 
would be highly unacceptable in a normal commercial material such 
as stainless steel. We would not accept stainless steel under the qual- 
ity conditions that we take titanium. 

Senator Matonr. You wouldn’t accept this if you knew it was 
available in a more usable form, workable order ? 

Mr. Raynes. A portion of our increase in utilization off our r¢ 
ceiving doe k during the last vear has been a slightly more liberal 
viewpoint on our own, although we alw: ays were liberal. You have 
to be with new materials. 

Senator Murray. The defects are not always observable on inspec- 
tion: isn’t that true? 

Mr. RAYNES. Not all, but fairly well SO, fairly well SO. 


RESEARCH ON SCRAP RECLAIMING 


Senator Murray. Latent defects instead of patent. 

Mr. Raynes. The reclaiming of scrap we would like to emphasize. 
We think that is of interest to the taxpayers and everyone else, that 
that be an area for research that would be very frui itful. 

Mr. McCreary may have something he w ishes to add on the po 
tential use of the material as a structural material. 

Most of what we have used in our present contracts, while we are 
using it essentially as a replacement for stainless steel, it was done 
in the initial design, as Mr. Atwood brought out, so it lowered the 
weight of the total airplane. 

Mr. McCreary. I think we have covered that fairly well. I would 
like to add though that in order to realize full utilization of titanium 
in structures, I think it has been brought out very strongly so far 
that we have to develop the alloy of titanium. The commerci: ally pure 
is pretty well behind us, ar far as our basic thinking. The alloy is 
well ahead of us. The deve lopme nt of the alloy itself and the deve . 
opment of the processes in the shops and the manufacturing proces 
is where the work is going to have to be. That is where it is going 
to take some time to develop it, both the manufacturing of the 
alloy and in the aircraft industry. 

89888—54—pt. 8——18 
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Senator Martone. Are you familiar with the alloys in general, that 
s, the use of material to manufacture alloys ? 

Mr. McCreary. Right now we are using alloys basically in the form 
of forgings and in some sheet stock. The sheet stock is well on its 
way. 

Senator Mavone. But what material do you use with titanium / 

Mr. McCreary. Chromium, aluminum, manganese, small percent- 
ages of it to gain your strength. I think that is about all I could 
add on the structural! application. In order to realize the 60-percent 
figure that you are going to use in the airplanes of the future that has 
been mentioned before, material must be in the form of alloyed mate- 

al rather than commercially pure. Commercially pure has just 
about reached its limit with respect to items in the airplane for which 
pure titanium may be logically used. 

Senator MALong. You would still use some commerce ially pure, but 
when you increase the amount materially, you would go into alloys ¢ 

Mr. McCreary. You would have to. Commercially pure today is 
being used pretty well to its full extent, such as firewalls and shrouds 
around the hot engine parts, The alloys are the ones that are going 
to have to go on further and carry the utilization on to the point we 
have been talking about. 

Senator Martone. Where you need the high tensile—— 

Mr. McCreary. The strength-weight ratio isn’t going to be in favor 
= titanium if vou don’t have the alloyed material. The strength- 
eight ratio will favor the aluminum alloys or the stainless steel. 

Senator Matone. The future is in the alloy? 

Mr. McCreary. Yes. 

Senator Murray. Are manganese and chromium used extensively ¢ 

Mr. McCreary. Aluminum, chromium, and so forth. 

Senator Murray. Manganese has the effect of strengthening it too, 
cloesn’t. it ¢ 

Mr. McCreary. I wouldn't want to get into the metallurgical part 
of it 

Senator Murray. We produce that in my State, and I want to 
sell it. 

Mr. McCreary. I wouldn’t want to comment. 

Mr. Raynes. We are very enthusiastic about the material. We 
have spent a lot of effort on it. The material has a great future, 
and we are spending a lot of our own funds and also Government 
funds on research in the fabrication techniques of this material. We 
have a research and development contract currently which we are 
working on on the hot forming of this material, titanium. 

Senator Matone. What do you mean “hot forming”? 

Mr. Raynes. The equipment and knowledge of how to form this 
material didn’t exist 2 years ago, so something had to be done to 
create that, and a portion of the expense was ¢ arried by the Air Force 
through General Metzger’s office. It is a research project. There are 
a lot of those. 

Senator Martone. Do you have any questions ? 

General Mrrzcer. No. 

Senator Martone. In general, looking ahead, the principal reason 
this committee is now working on these 77 strategic and critical 
minerals, materials, and fuels under Resolution 143 of the Senate 
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because of the existence of an emergency. Now, if this emergency 
should tighten, it would be just as important to get addit onal 
titanium into these planes as it was to get synthetic rubber in World 

ar IT, when we couldn’t vet an kind of 1 ubber. 

I judge, from your testimony, that you believe practically all of 
these p rob lems will be whipped just like the ‘\ have been in other mate 
rials, but the time will de pend on the pressure of the need: is that 
right 4 

Mr. Raynes. That is substantially l oht. surely 

Senator Martone. In other words, they are furnishing money to yo 
for research because it 1s Important to the Air Force, meaning to the 
Department of National Defense, to know how to use this material. 
Otherwise. $15 million to the Titanium Co1 p.. $15 million to the Du 
Pont Co. to provide initial equipment to manufacture titanium would 
not be provided in the first place. 

So doesn't it depe! ad on how bad the Dep irtment ot Nat ional Deft hse 
wants this material and what mol ey ( onert 31S W llin oto put nto it / 
I judge from your testimony that you believe these things could be 
whipped; it is a question of the timing, the money, and the pressurt 


that is put o1 t ¢ 
NEED DEMONSTRATED 
Mr. Raynes. Well, there is a demonstrated need for titanium. I am 


not in a position to know how much private capital is being expended: 
| understand some is: toward developing the source for titanium, 


supply of titanium. That undoubtedly is the best way to get the ball 
rolling. It will be the least expensive in the long run. But thet 
is a demonstrated need for titanium: ther sno doubt of that. 


Senator Matone. Perhaps my question wasn’t too clear. We are 
ore png, as you all are ¢ you know one pn ise OT it: Someone else iike 
Republic or the Bureau of Mines knows another phase of it. It i 
anpeiuaes for us to coordinate the information to make any recom- 
mendations, 

My question to you, with your basic knowledge of utilization of the 
material, was: Do you see anything in this material that they haven't 
experienced in the last half a century on all new materials? Maybe 
there are a few tougher problems. But if it is necessary for you to 
make airplanes out of titanium, and Congress so decides and furnishe 
the money, do you see anything that couldn't be whipped within a 
reasonable time ? 

Mr. Raynes. No. 3 he problems are greater than with other ma 
terials, but there is a greater amount of talent toe “unploy in the solving 
of these proble is, an ql ‘ yw ill be, under the present methods that al 
employed, they will be solved. 

Senator MALONE. Conside ring that 2 or 3 years ago it was a most 
an unknown material as far as volume use and production was con 
cerned, and considering the progress that has been made in those 2 

3 years, isn’t it reasonable to suppose that if some other country, 
a potential enemy, is in this business, we could keep pace or outdistance 
anyone if we were furnished the wherewithal to do it 

Mr. Raynes. The use of titanium and the techniques involved in its 
manufacture and its fabrication are an important part of our na 
tional defense program. It is a metal which, on the basis of its engi 
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neering qualities—all metals compete with one another on the basis 
of engineering properties—this metal is becoming increasingly suc- 
cessful. 

Senator Matone. Would you put it this way: As far as the lightness 
and weight, relative to the strength and to the heat-resistant qualities, 
that it is in a class by itself at the moment for general building 
materials? 

Mr. Raynes. That is a difficulty. Nothing is in a class by itself, 
really. Mr. McCreary can answer that question. 

Senator Matonr. Maybe I have asked the question awkwardly. 
What I am trying to get at, how important is it that we whip these 
problems if we really have a national defense emergency $ 

Mr. McCreary. I agree somewhat with his statement that I don’t 
believe any metal can be put in a class by itself. All metals have a 
certain application for any engineering problem, and we have looked 
at titanium here and we can see that in the future, where we are getting 
skin temperatures on the order of 250 and over, titanium would well 
become the important metal, as far as aircraft structure. 

Senator Martone. Ina class by itself there ? 

Mr. McCreary. Yes; with that application. But that is some years 
in the future. So it depends entirely upon the oo you are 
going to put it to. Each metal has its own place. I don’t say it will 
ever replace stainless steel in its entirety, or aluminum: each has its 
place. 

Senator Martone. But there are places, to be specific about my ques 
tion now, where, due to its lightness and strength, relative strength to 
its weight, and to its heat-resistant qualities, that it fills a need which 
no other metal will fill? 

Mr. McCreary. Better than the other metals, that is right. There 
are certain applications where it does fill the need better. 

Senator Murray. Do you know to what extent other countries are 
engaging in technological studies ? 

Mr. McCreary. No; I am not in a position to comment on that. 

Mr. Raynes. The Air Technical Intelligence has data on that which 
[ am sure is available to you people. They have pretty full data. 

Senator Matong. The testimony has shown already there are certain 
imports from Japan, and from England. 

Mr. Raynes. | meant from Russia. 

Senator Matonr. Any questions? 

General Merzcer. No. 

Senator Murray. No. 

Senator Matonr. Mr. Raynes, the subcommittee very much appre- 
ciates your appearance here. We know you are busy, and I hope that 
you will hold yourself in readiness to furnish us any further informa- 
tion you think might be helpful. If you have any suggestions at any 
time, send them to us, either myself sdbulenis in, or any member of the 
subcommittee. ‘Thank you. 

Tomorrow at 10 a. m.,in the New York Room, we will hear, first, Mr. 
William Allen, president of the Boeing Aircraft, and other witnesses 
following Mr. Allen. 

The subcommittee will stand in recess until tomorrow morning at 10 
o'clock, 

(Thereupon at 4:15 p. m., a recess was taken until Wednesday, 
November 4, 1953, at 10 a. m.) 
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The subcommittee met, pursuant to adjournment, at 10 a. m., in the 
New York Room, Statler Hotel, Los Angeles, Calif., Senator George 
W. Malone, of Nevada, chairman of the subcommittee, presiding. 

Present: Senators George W. Malone, of Nevada, and James 
Murray, of Montana. 

Also present: Jerome 8S. Adlerman, counsel to the subcommittee. 

Senator Matonr. The subcommittee will be in order. 

Our meeting yesterday was very interesting and very informative 
on the present and future use of titanium in the manufacture of air- 
craft, guided missiles, and other war and civilian materiel. Espe- 
cially I was impressed—and I am sure Senator Murray was—that 
it is a metal that, if any potential enemy has the metal, what it costs 
us to get it wouldn’t be very important. 

The cost and availability and workability of the metal, of course, 
are problems that we face with every new material. We faced the 
same problems in magnesium and aluminum and all new material. 
I understand the first aluminum was $50 or more a pounds at least 
we are below that cost. 

Then the general indication of all the testimony so far is that, while 


5 


we are trying to get it for national defense, it is a metal for which 
there will also be a large commercial demai a. Wh il I un SayINng 1S 
that, the chairman, at least, is impressed. All the way from 
Henderson hearings were held, where hey are ac tually making the 
metal, and to southern California, where they are actually using 


the metal in the manufacture of planes. Although at the present 
time the cost is high, it will be decreased as the volume of manufacture 
goes up. Already the demand exceeds the supply, and targets for 
production for the next 5 years are too low. 

Some of us remember when we talked about low-cost power, any- 
thing under a half cent per kilowatt-hour was low-cost power 25 
years ago, and before we knew it all the plans we had made for power 
were deficient. We never did have enough low-cost power. And 
that is what is slowing production here. 
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Yesterday we heard the Douglas and the Lockheed people, and 
Rohr Aircraft, North American, and Consolidated; and today we 
have with us the Boeing Aircraft folks, Northrop, Solar Aircraft, 
and Harvey Machine Co. 

If there are any others, when we have finished with those witnesses, 
whether it is in the production of titanium, or the raw material, or 
the actual use in industry, we will be glad to hear you. Today will 
be the last day of the hearing. 

| ites want to thank and compliment the newspapers. ‘The stories 
this morning were accurate, and the “y were very vood. 

At this time Gen. Oliver Echols, of the Northrop Corp., will come 
forward. We will hear you first. You may bring anyone with you. 

General Ecnous. Mr. Frank Bolte. 


STATEMENTS OF GEN. OLIVER P. ECHOLS AND FRANK B. BOLTE, 
NORTHROP AIRCRAFT, INC., HAWTHORN, CALIF. 


Senator Martone. General, you were not present yesterday / 

General Ecnois. No, sin 

Senator Martone. Therefore, I will just tell you briefly the obje 
tives of the committee. First, it is a standing subcommittee of the 
Interior and Insular Committee made up of five members: Senator 
Murray of Montana, in addition to the chairman from Nevada, Sena- 
tor Millikin from Colorado, Senator Barrett of Wyoming, and Senator 
Clements of Kentucky. ‘Their report and recommendations, findings 
will go to the main committee, which has 13 members. Senator Butler 
of Nebraska is chairman, and is in entire sympathy with the work 
the committee is doing. The recommendations then from the full 
committee would go to the Senate. The work of the subconunittee, 
under Senate Resolution 143, to determine the availability of the 
strategic and critical materials—there are about 77 of these. The 
subcommittee is responsible for determining the accessibility of these 
materials for defense and to fulfill the requirements of an expanding 
domestic economy. It is the first time that the Senate has eve 
instructed a committee to do this job, and we are really trying to do it. 

Now, in the matter of titanium, which is only one—but we consider 
it a very important one—of the strategic materials, we started at one of 
the two points in the United States where the material is actually being 
manufactured, Titanium Corp., in Henderson, Nev. We have not yet 
heard the Du Pont Corp. that is manufacturing about the same amount 
per day in New Jersey. But we will hear them later when we return 
to Washington. 

We found upon investigation that contracts, let about 3 years ago, 
10 tons per day each, are now up to about 4 tons per day, whic h is not 
very fast progress. No blame attaches to anyone. It is new; it is not 
easy. They are doing the best they can. The committee feels there 
may be certain places we can help break the deadlock. The raw ma 
terial rutile now largely is coming from Australia. There is plenty 
of evidence that there is any amount of the raw material in a little 
different form, ilmenite, in the United States and Canada, ss cy caaan 
be available in wartime. 

There are quite a few people who have grave doubts as to whether, 
in the next all-out war, whether they call it No. III or IV, whether you 
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are going to get very much across either ocean in surface vessels. ‘This 
wilt be another phase of our investigation later. as to what routes can 
be kept open. But we have no doubt at the moment that we can 
develop all the raw material we want in the United States and Canada; 
we have no doubt from what we have heard that all these problems 
will be whipped. But we have found some pretty real problems. 

Now, in coming here, then, there are two things we want to know and 
want to be helpful in. They are, first, how much of this material are 
you using at the present time; what luck are you having with it; 
what are your problems if you care to tell us; what is the status of the 
work in solving them, research, et cetera. We are talking about 
amounts of the material that you are actually using. Tell us what you 
think the future use of the material would be if you could just forget 
about the availability of the material and the quality, just like you do 
now with stainless steel and aluminum, and just use it where it will do 
the most good in the program you now see ahead of you; and if you 
can visualize, if we actually got into a war, what we would do then. 

You can see then what we are interested in: we go back to Washing 
ton and coordinate our information after we have finished with the 
hearings on the material, and the committee will at least be one group 
that has all the problems. 

General Ecuots. Yes, sir. 

Senator Matonre. We are not after anybody, even if thev have 
made mistakes. We are not an investigating committee. We are 
simply a committee to see if we can further the program to make 
available in wartime, as instructed by the committee, these materials; 
and, in this case, titanium. 

General, if you will identify vourself for the tig of the record 
and identify your associate, and just take your own time and method 
and tell us whateve1 you care to have in the record ¢ 

General Ecuouis. Yes, sir. My name is Oliver P. Echols, president 
of Northrop Aircraft. 

My assistant is Mr. Frank Bolte, and he is in charge of our materials 
development and testing. 

In regard to the use of titanium and its prospective use, I think we 
feel very strongly—I believe most of the other aircraft manufacturers 
do—that, you might say, it is practically essential in the use of combat 
supersonic airplanes. We believe that most all combat airplanes will 
be supersonic in the very near future, and the demand for it is, at a 
rather early date, we consider, imperative. 

In making any estimates as to the quantities, it is simply based oy 
our present situation, we hope that it probably would continue as is. 
We could see a demand in probably 4 or 5 vears for us of, say, about 
250 tons; that is, of the raw material. I believe the finished product 
would be one-half of that. 

Senator Matone. This will be annually / 

General Ecnois. Yes, sir. In the present use of it, we are not 
using it in our production airplanes. We couldn’t because it hasn’t 
been designed into them. But we are using it experimentally for 
future airplanes, with the hopes of having it. 

We were thinking that probably some 20 percent of the airplane 
would be titanium, and that possib rly that would be increased as time 
went on. 
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Senator Martone. Availability and workability of the material ? 

General Ecuo.is. Yes. We can see a figure maybe as high as 40 
percent. Just at the present time we are using it experimentally, and 
the extent to which we are using it is still dependent somewhat on its 
availability, plus the experimental work that we have, where we could 
use it. 

I will ask Mr. Bolte to tell you, because he is handling it, just exactly 
what we are doing and what our present experience is with it. 

Senator Matonr. One of the reasons that we are going into this as 
far as we are, we could see the lag between the plans for production 
and actual production—3 years ago contracts were let—and then I 
wanted to ask you how much of a lag is there between the availability 
of the material, that is to say, when you can see your way clear to ts ake 
the plans off the board, know you can depend on it, until the plane is 
in the air, or until it is usable? 

Mr. Boure. Approximately 2 years. 

Senator Maronr. If you knew today that you didn’t have to worry 
about the availability of the material, it would merely be a question 
of the practicability of its use, then in 2 years from now you could 
have a plane in the air that had all the titanium in it that you thought 
would be successful with your experience in using it? 

Mr. Bourr. That is correct, if we could get the titanium. It is in 
short supply. 

Senator Matone. The reason I am trying to arrive at that is because 
we need, when wet get back, to know how important it is to try to 
speed that up, and if you could depend in a year from now or 2 years 
from now that you had it all, then you would have to start your 2 
vears from there, is that correct? 

Mr. Bourr. That is correct. 

Senator Matone. Go right ahead. 


EXCLUSIVE CATEGORY 


Mr. Bore. The real need for titanium is caused by two basic facts. 
One is increased engine temperatures for higher thrust; the areas 
around the engines are becoming hotter. The other need for it is the 
fact we are going to fly much faster, which will create temperature 
ris se in the skins of the aircraft themselves, which will exceed the phys- 

cal properties of aluminum alloy. ‘Titanium fits in the middle between 
aluminum alloy and steel, weightwise, strengthwise. It is probably 
the only known material that will get us through these future require- 
ments, 

Senator Martone. That in itself is a very important statement. 
Don’t you think so? 

Senator Murray. Yes. 

Senator Matonr. It is the only known material you can pass these 
speeds with. 

Mr. Bore. I think that sums up our requirements. We probably 
will use in the current design aircraft, which will be built within 2 
years, in the neighborhood of 20 percent weightwise of the airframe, 
and we can see 40 percent or better in other aircraft, weightwise of the 
airframe. 

Senator Matoner. Forty percent, you think, regardless of its avail- 
ability, or workability, would finally be about the top percent? 

Mr. Bours. It could exceed that. 
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Senator Martone. How much do you suppose, just guessing or 
looking ahead ¢ 

Mr. Bouter. I didn’t bring my crystal ball. Weare not in that design 
stage yet. 

Senator Martone. The reason I am asking you is that I think we 
have reached the orassroots, and we are talkin f now to the people 
who could make the best guess. ‘The reason we asked ‘Titanium Corp. 
as to what the y could do in production is Decause they are right there 
taking the raw material, turning out titanium, and therefore, they 


coul | hit ake the best ouess 1n th: at reavard., You can m ike t] e best one 
here. Maybe it will be wrong; maybe it will be right. But it will be 


better than ours. 

Mr. Boure. Let’s look at it this way: Materials are used where they 
are best suited. You can’t build an entire airplane out of titanium. 
You will have to use steel. You will have to use some forms ot alu- 
minum alloys, some forms of plastics, and other things such as that. 


} 


The figures I gave just a minute ago, I think, are about as reasonable 
as we can quote at the moment. Anyone that says you can build an 
entire glass airplan e or ceramic airplane is wrong. You have to use 
these materials only where they are required, and if we use titanium 
intelligently, we will use it o mily whe re itis required. 

Senator Martone. That is correct. You think you might eventually 
use near 50 percent ¢ 

Mr. Bourse. It might approach that figure; yes. 

I think I have summed our position up fairly well. Those are the 
facts. 

Senator Martone. The 40 percent which you can see now, if you 
had had it 2 years ago, if you would have gotten all you wanted the 
2 years from then, how much titanium would you be using now, on 
the 40 percent basis, if you had had all you wanted 2 years ago? 
You know what you are doing. That would constitute dbase use. 

Mr. Boure. Probab rly using about 20 percent how of the airframe 
weight. 

Senator Martone. Forty? 

Mr. Bore. ‘Twenty percent. 

Senator Matone. You are now. 

Mr. Bourr. No; we are not now. We did not have it available at 
the time of the design of our current aircraft. 

Senator M ‘LONE. The 20 comes before the LO, and it is all in the 
future ? 

Mr. Botre. Yes. 

Senator Martone. What would you be using on the 20-percent basis ¢ 

Mr. Boure. Pounds per month ? 

Senator Matone. Per year. Don’t go into too much detail. You 
are subject to correction if you want to send in a letter later. 

Mr. Bourse. In sheet material, raw stock delivered, someplace in 
the neighborhood of 200 tons per year. 

Senator Matone. That you would be using ? 

Mr. Botrr. We would be using, had it been available. 

Senator Martone. What percentage of the aircraft do you think you 
are manufacturing—I am trying to get at then what the total use 
might be. 

Mr. 30LTE. This percentage that I have quoted here is for airframe 
lone, not engine use. The engine manufacturers are contemplating 
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quite extensive use of titanium in compressor blades and other sections 
that are hotter than the aluminum alloys and the magnesium can stand 
in the engine. I do not care to state figures on the engine manufac- 
turers’ requirements. That should come from the engine people 
themselves. 

Senator Martone. Who are they ? 

Mr. Bourr. Pratt & Whitney, Wright Aeronautical, General Elec- 
tric, Lycoming, Allison, Continental, Boeing. 

Senator Martone. The supply you are getting now, is it satisfactory 
in quality, and are you getting it on time, the amount you want, that 

s, the amount you have been led to believe you could get ? 

Mr. Bore. We are having difficulty obtaining experimental ma- 
terial. The pure titanium as such in sheet form is satisfactory for 
the physical properties that it will give you for shrouds and such 
things as that. The alloys are not satisfactory as yet. There is only 
one sheet alloy that is usable in tod: iv’s design. I think that we will 
have marked improvements in the alloys for sheet in the very near 
future. 

Senator Martone. What percentage roughly do you have to reject 
of the material vou get, both in the pure and then in the alloys? 

Mr. Bourr. That depends on who produces it. 

Senator Martone. Does it? 

Mr. Borrr. Yes. 

Senator Maronr. That is interesting, too. Either from Titanium 
Corp. or from Du Pont Co. ? 

Mr. Bourr. Correct. 

Senator Maronr. Which is the best ? 

Mr. Borrr. I’m on the spot. 

Senator Martone. Well, you understand vou don’t have to answer 
anything you don’t want to. IT realize that might not be a fair 
question. 

Mr. Bourr. Thank you, sir. 

Senator Martone. We have to find out. We have not listened to 
Du Pont’s story yet; we have to Titanium Corp., and that is one place 
where a congressional committee or Senate committee, if they care to, 
ean be helpful, because we don’t owe any of them anything. When 
we are convinced a material is necessary, we want to know what we 
can do to break any logjam. And I think you will find that the com- 
mittee is in it for that alone, because it looks like it is an indispensable 
war material, and very profitably can be used in commercial planes. 

Mr. Bourse. Correct. 

Senator Martone. So leave it to the committee to insult anybody who 
needs insulting. You give us all the information you can. 


SPONGE MUST BE PURE 


Mr. Botre. I think one thing is very important in the production 
of titanium sponge. I think that the purity of the sponge is of utmost 
importance. If it is not pure sponge, no satisfactory alloy can be 
made from it. 

Senator Matone. In other words, if it is not pure sponge, then it 
is just out, as far as alloys are concerned ? 

Mr. Bouter. Correct. 








STOCKPILING STRATEGK AND CRITICAL MATERIALS 271 


Senator Mavone. It can be used if it is not too impure in what you 
eall pure material ¢ 

Mr. Bourr. With reservations, that is correct, because, say, too much 
oxide in the sponge will create severe forming problems. 

Senator Matonr. You mean in shapes ? 

Mr. Bourr. Yes: that is right. 

Senator Matonr. Pressing into shapes ‘ 

Mr. Bourn. That is right. 

Senator Martone. Well, then, what you are up against now Is two 
propositions. One is. the material is scarce: the next 1s that 1t 1s not 
uniform and all workable ? 

Mr. Bor re. Correct. 

Senator MaLonre. So you are having problems of trying to work 
material that doesn’t quite meet specifications 

Mr. Boure. Correct: in fact, some of the best sponge being proau ed 
today is coming from Japan. 

Senator Matone. Do you know how much sponge is coming into 
the country from Japan ¢ 

Mr. Bourr. No. 

Senator Manone. We ean find that out from other sources. But 
it is good sponge ¢ 

Mr. Boure. Yes. 

Senator Martone. Meet specifications, uniferm / 

Mr. Botts. Yes. 

Senator Martone. The Japs are good workers. One of the diffi- 
culties, and you can’t object to it as long as they are producing the 
best, they get 15 cents an hour, and our boys get $1.80. So it makes 
it a little rough. But if they are producing the only perfect 
sponge 

Mr. Bor rE. It is not the only perfect sponge ; it is eood sponge 

Senator Matone. Isn't there some sponge coming from Eng 
or some material coming from England ¢ 

Mr. Boure. Very little. England is way behind on this program. 

Senator Matonr. A part of Titanium ¢ orp.'s material “oes to their 
parent company. After shapes are manufactured they are being 
shipped to England ? 

Mr. Bourr. That is right. 

Senator Martone. We have not found out vet how much. Do 
you know ? 

Mr. Botre. No. I have no means of getting that information. 

Senator Martone. We will find out. But those are the things we 


rla id, 


want to know. Anything further you think will be helpful to us? 
Mr. Boure. I think I have expressed about all of the views that are 


important as far as we are concerned. Anything else would be 
slightly redundant, I believe. 

Senator Matone. That may be true. 

General, do you have anything further to add? 

General Ecuors. No, sir; I have not. 

Senator Mavone. What percentage of the material that is furnished 
you has to be rejected in the beginning ? 

Mr. Boure. That depends again on the producer. 

Senator Martone. We will call them producer No. 1, 2, and 3. You 
don’t have to name them. 
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Mr. Bourse. Producer 1 has their product to a position—and this is 
in sheet stock I am talking about—that there are practically no 
rejections any more. 

Senator Martone. Is that Japan you are talking about or American 4 

Mr. Botre. American. All right. Producers 2 and 3, let’s say, have 
not submitted enough material for fair evaluation in the form of sheet. 

Senator Martone. Well, just roughly, what would you say is the 
percentage of rejections? ‘That is important for us to know, to know 
what the problem is. 

Mr. Bourr. In producer 1 the percentage is negligible. The rest 
have not submitted enough samples for us to make a fair evaluation. 

Senator Matonr. But you can see there would be quite a percentage 
of rejections? 

Mr. Bourr. It could be possible. 

Senator Martone. I had almost forgotten about our scrap problem 
as far as you are concerned. We are very much interested since we 
find that the scrap is practically unusable. There is a problem 
there. What do you do with your scrap ¢ 

Mr. Boure. One producer has created a system whereby it is possible 
to recover a high percentage of scrap if it is handled satisfactorily in 
the shops that are producing it, and not contaminated. 

Senator Matonr. How do you mean “not contaminated”? 

Mr. Bourr. Not mixed with other metal scrap or other aluminum 
alloy and steel and such things. 

Senator Matonr. Someone mentioned oil. 

Mr. Boure. The oil contamination is easily removed; the problem 
is to get it back into a form that can be used satisfactorily mixed with 
the sponge. 

Senator Martone. It has to be the pure scrap? 

Mr. Boure. That is correct. 

Senator Matonr. Then they have a way of utilizing it? 

Mr. Bouirr. They do. It is not entirely satisfactory as of the 
moment, but it will be perfected, [am sure. The recovery dollarwise 
for the price that you pay for the sheet is rather small. 

Senator Marone. What do you get for the scrap? 

Mr. Bourr. I would have to ask our purchasing department. 

Senator Matonr. Approximately. Two dollars, a dollar and a half 
a pound ? 

Mr. Bourre. Around that figure. 

Senator Matonr. Someone testified yesterday a dollar-ninety per 
pound. 

Mr. Bourr. Between a dollar and a half and $2. 

Senator Martone. That is good enough. That is a far cry from $20 
a pound, but still it is something. 

Mr. Bourr. Correct. It will probably aid in production of the 
material. 

Senator Martone. Be added material ? 

Mr. Bourr. Yes. 

Senator Matonr. What company is it that can use this scrap to 
advantage now ? 

Mr. Botre. Rem-Cru. 

Senator Martone. Do you think or have you heard them talk enough 
about it so you can say as to this: Is there in the reasonably near future 
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a possibility that the scrap could be utilized like steel scrap and 
aluminum scrap and other scrap that is just thrown in and utilized, 
or is it always going to be an expensive reclaiming process ? 

Mr. Boure. With the now known methods of producing titanium in 
the metallic form, it is going to be difficult. 

Senator MAtoner. It is alway s going to be ¢ xpensive » there would 
be a wide spread between scrap and material ? 

Mr. Bore. Correct. 

Senator Martone. Senator Murray? 

Senator Murray. It seems to me that the testimony given is quite 
clear and understandable. I don’t see that there are any questions 
that I could ask. 

Do you sell the scrap to some parti ular company or do you return 
it to the producer that you got it from and get a credit on it? 

Mr. Bouter. The plan is to return it to the producer. 

Senator Murray. Then when you buy additional supplies, they give 
you credit on it? 

Mr. Boure. Correct. 

Senator Murray. I don’t think I have any more questions. 

Senator Martone. General, of course, this gets into the question 
again of price. Yesterday there was much testimony offered as far 
as national defense is concerned. Price was practically no draw- 
back, and on certain parts of the plane regardless of the price, 
it had to be used. Suppose this sponge would be reduced from $5 to $4 
or $3: with the rolling probably cheapened, accordingly, after experl- 
ence, and perfecting the sponge material, the specifications, that is, 
running uniform, and in the shapes, could you give us some idea of 
what the price has to do with what you would do with it? We know 
it is high priced now. 

General Ecuors. That is terribly difficult to say. As you know, 
the price of aircraft is one of the things that the Government, as well 
as ourselves, is fighting against all the time. But you do get into a 
situation which involves military requirements. To sell your air- 
plane at all, you have to attain a certain performance, and sometimes 
to attain that performance you have to use the materials they give 
to you. 

I think the belief is that, as stated by Mr. Bolte, when we get into a 
certain place, which is relatively in the near future in regard to per 
formance, that titanium is now the only metal we know that will 
suffice, and if it is available and if we are to vet the performance, I 
think we would have to use it. 

Senator Matonr. Regardless of price? 

General Ecuors. I am afraid so. 

Senator Martone. There are certain parts of the plane though, when 
vou get up to your DO percent or even above that amount in a commer- 
cial plane, you might or might not use it on account of price? 

General Ecuors. That is right. 

Senator Martone. Just give us whatever you feel you can. We 
know you are getting into conjecture there. 

General Ecuors. We feel when we get to a certain point that this 
20 percent is a must. 

Senator Matone. You are talking about a—— 

General Ecuots. The military plane. 

Senator Matone. Regardless of cost ? 
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General Ecnors. Yes, sir. I am not qualified to discuss the com- 
mercial aspect of it, because there the performance plus the cost is 
much more important. 

Senator Martone. Payload? 

General Ecn " s. The airline operator has to pay his way, and it is 
a question of what the public will pay for per formance. But in the 
military airplane, inferior performance is just not permissible. 

Senator Murray. As the price would come down as a result of 
development, it would have a far wider use, wouldn’t it ? 

General Ecnors. It would. 

Senator Murray. Just like aluminum when it was first produced ; it 
was very expensive, and now we are using it to put roofs on barns. 

General Ecnors. Yes, sir. I hope we can foresee that same expe- 
rience in titanium. When we first used aluminum in aircraft, it was 
very expensive, and as it became available and the demand increased 
and the supply ine reased, they began to match each other, and it has 
become a very economical metal. 

Mr. Boure. May I comment on that? The cap on the Washington 
Monument was made out of then a very expensive metal, aluminum. 

Senator Martone. They do say, don’t they, that Napoleon had a 
dinner service made out of aluminum rather than gold because it cost 
more?’ [{ Laughter. | 

Well, go right ahead, Senator. It is just one of those things. 

Senator Murray. I think I have asked all the questions I care to 
ask. I think the testimony they have given us is quite clear and 
understandable. I don’t see the need of asking them any further 
questions. 

Senator Martone. They do say that the mineral is one of the most 
plentiful minerals in the earth’s surface, so apparently there is no 
question about raw material, and there are certain fixed charges; it 
was testified at Henderson that from 16 to 23 kilowatt-hours per 
pound were used in electric power, depending upon what was included 
in the process. That proved that the price of the power was not as 
important in $5 a pound as I had originally though it might be. So 
there does seem plenty of room for reductions. Therefore, it must 
come back to the point of volume resulting in a lower price after the 
material is perfected. The trick is to get the volume started. 

Mr. Bourr. Maybe I should comment on that. All sheet materials 
that have been produced today have been produced on rolling mills 
that were designed for steel. I think that our greatest reduction in 
price in titanium sheet will possibly come from mills that are de- 
signed for rolling of titanium. 

Senator Martone. In other words, when there is enough titanium to 
roll and to go into the appropriate rolling equipment, then there will 
be a reduction ? 

Mr. Boure. Correct. 

Senator Martone. That sounds reasonable. 

General, I know you are right in the middle of all this business at 
Wright Field, and the committee especially requested you to be here, 
because there would be chinks in our information that you might 
fill in. 

About the use related to the price, which is going to be important 
tor the committee, because we want to know what stand to take on it 
when we finally come down to the showdown, could you help us? 
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General Merzcrer. At the present time, in utilization of titanium 
in our aircraft, we are confronted generally with substitutions. Very 
few of the current aircraft, as has been testified to at this hearing 
and others, have been designed den the application of any = able 
quantity of titanium. Obviously, that has been impossible, in that 
titanium has not been in suflicient quantity nor of long enough life to 
enable it to be engineered into current aircraft. So we are dealing 
generally in the area of substitutions. When we talk about substitu 
tions, it is generally, as has been testified to, substitution of titanium 
for stainless steel. 

Now, due to the substantially increased cost of titanium over and 
above stainless steel, we in the Air Force have carefully evaluated 
the military advantage, the advantage to the aircraft, characteristics, 
performance, speed, range, et cetera, through the substitution of ti- 
tanium for stainless steel. In other words, we are very anxious to 
secure proper return for dollar spent. 

In the particular instance of General Echols here, in his current 
fighter, he has an application for titanium to replace stainless steel] 
in that fighter which we cannot approve, and we have not approved 
it. It is not a military advantage, in other words. It is marginal. 
It does not increase the performance of the aircraft to an extent that 
it warrants the expenditure of these additional funds. 

Senator Mavtone. Reduction in price would immediately make 
difference in your attitude ? 

General Merzeer. It very definitely would. It is marginal now. 
If the cost of titanium were half its present cost, it might be to our 
advantage to approve that application. 

Senator Martone. Then you are always right up against the iron 
as to determine where you break over and use it, and the cost is a part 
of your consideration ¢ 

General Merzcrer. Very definitely, sir; and particularly at this time 
where we are dealing in substitutions. 

Senator Matone. You have heard all of the evidence so far. We 
appreciate very much your es and your own testimony at 
Henderson. We hope you can be in Washington when we hear the 
du Pont Corp. and some other amend that want to get into the 
business. 

Do you have the feeling that with volume will come a definite, sul 
stantial price reduction ¢ 

General Merzerr. I believe, Senator, that the old law of supply and 
demand will have its effect on titanium, the same as on any material 
or any product. And as long as it is in short supply, I don’t believe 
we will see any substantial price reduction. 

Senator Martone. You are talking now about people who are able to 
manufacture it. But what I mean is suppose that the volume became 
equal to the demand and that it was just a question of building new 
production plants, and other people would want to get in the business 
just. like they did in the steel business, and the volume was there, and 
then it became a matter of competition for the market; what might 
happen then ¢ 

General Merzcer. I believe unquestionably there will be a pr 
reduction under those conditions. 

Senator Matonr. Substantial 
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General Merzcrer. Substantial. I really do. I think titanium has 
possibilities, not only in defense weapons or in defense production, but 
also in commercial produc tion, to the extent that it is a coming metal, 
and it will find a very firm, permanent place in our metallic field. As 
such, it will undoubtedly follow the pattern of any other metals which 
we have had and which we now have and use, and we will reach it in 
price on the market, which will continue to attract additional applica- 
tions and uses, 

Senator Martone. I was agreeably surprised when it developed in 
the hearings in Henderson that the fixed charges were not so high. 
[ had believed for some reason that power cost was quite a factor, 
but considering 20 kilowatt-hours, and they are getting power at 
Henderson around three, 31%4 mills per kilowatt-hour, that would 
mean only about 6 or 7 cents a pound for power. 

Other fixed charges were testified to there, someone testified that 
the sponge cost might be cut in two within a reasonable time, and 
the other costs accordingly. 

Do you remember the testimony ¢ 

General Mrrzcer. Yes. 

Senator Martone. Do you believe they have a point there? 

General Mrrzcer. I really do believe that. 

Senator Matonr. That is the important thing. 

General Merzcrer. I believe not only will the reduction in the cost 
of sponge effect or influence a lower price of mill products, but the 
actual reduction in cost in the production of mill products will influence 
a lower end-product price. 

Senator Matonr. Domestic production of the raw material after 
it is properly coordinated pe rhaps might have some effect ? 

General Merzcer. Yes, sir. 

Senator Martone. Aluminum, of course, started out at—somebody 
has said $50 a pound. It is now down to cents where it was dollars 
before. 

General Merzcrr. Yes, sir. 

Senator Martone. And that has come about because of the great 
demand for aluminum, and pretty near anybody can make aluminum 
if they can get the power and raw material. 

General Merzcer. Magnesium is a good example. It is a little bit 
newer as a structural material than aluminum. If I recall, roughly, 
magnesium has dropped from $5 a pound to 27 cents in less than 20 
years. 

Senator Matonr. Doesn’t a special demand make a difference in 
time element? In other words, if we had no emergency and there 
was no threatened war and we were taking our time, and these men 
were out here competing in commercial planes and were not pressed 
for warplanes, it might take 20, 30 years to get this metal in gen- 
eral production. But don’t you suppose that, like mé 1gnesium—mag- 
nesium was a very scarce article, and right there at Henderson, Nev., 
during the war was the greatest magnesium plant in the world, built 
almost overnight, cost being no consideration—now, since cost is no 
consideration as far as the necessary part of a warplane, isn’t it reason- 
able to suppose that with the Bureau of Mines, and with many other 
private laboratories run by experienced and large companies, knowing 
there is a great reward at the end of the r: ainbow, isn’t it reasonable 
to suppose in a very relatively short time this might come about? 
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General Merzcrr. I believe it will, sir. I think it is very reasonable 
to believe that. 

Senator Martone. General, you can see what we are trying to find 
out. If you have any further statement now, we would be glad to have 
it. If you do not, if you think of anything after you get home that 
you think would be helpful to the committee—I want you to know 
that we want to be helpful—if you would just write either the chair- 
man or any member of the committee, Senate Office Building, and 
give it to us—if it is classified, let us know; we can get it in some other 
manner—we would appreciate it. 

General Ecuois. Yes, sir. Thank you very much. I have no fur 
ther statement to make. 

Senator Martone. Thank you, General. 

At this point in the record, we will have included in the record a 
table, “United States exports of titanium, ilmenite, and rutile (ex- 
ports of United States merchandise except as indicated). 
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Senator Martone. Mr. Hitchcock, we are very glad to see vou here. 
We have been familiar with the work of Boeing Airplane Co. for many 
years. Asa matter of fact, it seems to me the first plane I rode across 
the Nation in, in 1927 or thereabouts, was a Boeing plane; just had 
room for two passengers back of the mail. Pilots were out of World 
War I. That happened to be my war too. They would read novels 
after they go up in the air, and across Kansas one time I kidded the 
pilot a little. I accused him of hav ing to come up to go over the trees, 
and one time not long after then, one of them hit a tree and burned 
up in Kansas. 

But Boeing, like Douglas, Lockheed, and North American has been 
right up there in front all the time. Weare glad to see you here. You 
already know the objectives of the committee. If you will identify 
yourself for the record, and just in your own way give us as much 
information as you think would be helpful. 


STATEMENT OF L. M. HITCHCOCK, STAFF ENGINEER IN CHARGE 
OF STRUCTURES, ENGINEERING DIVISION, BOEING AIRPLANE 
CO., SEATTLE, WASH. 


Mr. Hircucock. L. M. Hitcheock. I am staff engineer in charge of 
structures of the engineering division of the Boeing Airplane Co., 
Seattle, Wash. 


GREAT HOPE FOR TITANIUM 


I have a number of figures here. 

Senator Matonr. Proceed in your own way. 

Mr. Hrrencock. I would like to emphasize, first, that at this stage 
of the game we are not using very much titanium. As a matter of 
fact, the only use at the moment that we have is commercially pure 
sheet. in the nacelle structures of the B-52 and B-47. We have 
great hopes for titanium, and we anticipate using a considerably 
larger amount in the next couple of years, as the alloys are deve lope d. 
Right today we don’t have alloys available which are competitive 
from a strength-weight ratio with aluminum alloy for subsonic 
airplanes. 

Senator Matonr. When you say “subsonic airplanes,” do you mean 
under the speed of sound ? 

Mr. Hrrencocr. Yes. 

Senator Martone. 500 or 600 miles an hour, up to that point? 

Mr. Hirencock. Yes. As we get into the supersonic airplanes, 
titanium—if we have alloys developed—we believe will be a better 
material than aluminum alloy or steel. 

Senator Martone. Would aluminum alloy suffice when you pass those 
speeds at a great amount ? 

Mr. Hrrencock. No. I don’t know whether anybody has ever shown 
you one of these curves or not, but here is the picture of what happens. 
The top curve shows the skin-temperature rise. Down below is 
shown equivalent speed in miles per hour. So that here is a plot of 
the relative strength of materials as compared to the strength of 
aluminum alloy at room temperature. 

Senator Martone. Titanium holds up to 2,500 miles an hour and then 
steel takes over ? 
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Mr. Hrrcencocr. Yes. That also demonstrates the fact that, unt 
we do get the titanium alloys developed, we can build airplanes 
the intermediate speed range out of stau less steel. However, there 
vould be a penalty in performance over what we could possibly realize 
out of titanium. 

Senator MALONE. How does the strength of stainless teel and 


titanium compare in a weight ratio, that Is, a pound of titaniun 
came weight of titanium and steel: what is the relative strength 4 
Mr. Hircucock. Well, what this curve shows is the actual strength 


weight ratio, 

Senator MALONE. Explain it for the benefit of the record, and then 
we will make it a part of the record. 

his is the first time we have seen the chart, and many will see it 
that have not seen many charts. 

Mr. Hircucock. Well, this chart shows basically a plot of a titaniur 
alloy. a stainless-steel alloy, and an aluminum alloy, and it shows that 
at the lower speeds or the lower temperatures that titanium alloy is the 
best material from a strength renee aan If we had the titanium 
alloys today that we think we are voing to have in the future, they 
woul | compete very definite I with aluminu m alloy. 

Senator Martone. If you had had the material, say, 2 ) 

that you could take anything off the drafting board with any 
amount of titanium that would be of the greatest service or meet the 
specifications that you had to meet, then you would be using much of 
the titanium at the present time instead of either steel or aluminum 
alloys; is that the thing you have tried to say there? 

Mr. Hircucock. If the price were r oht, yes. 

Senator Martone. You are talking now about commercial planes? 

Mr. Hircncocn. Well, yes. 

Senator Mavone. Or war planes as explained by General Metzger / 

Mr. Hircucocrk. Yes; that’s also right. Basic ally, this curve shows 
that you can build the lightest structure to carry a given load with 
future titanium alloys up into a speed range of close to 2,500 miles an 
hour. 

Senator Martone. That would be then where the titanium took over, 
at 700 or 800 miles an hour up to 2,500, in that interval, the titanium 
would do the job better ¢ 

Mr. Hircncockx. Yes. And Iam also saying that, even in the lower 
speed range, if we had the titanium alloys today and the price was 
right, that we would use it many places where we now use steel 
aluminum. 

Senator Matone. If you have an idea about the price, where would 
the price have to be before it would take over under the 700 or 800 
miles an hour, in the subsonic speeds / 

Mr. Hrrcencock. Oh, I would just estimate that maybe $5 a pound 
for military and maybe $2 a pound for commercial, something of that 
order. 

Senator Matonr. Now you are talking about the finished material, 
which would be quite a reduction 2 

Mr. Hircucock. Yes. 

Senator Martone. Now,about $15 a pound for the plate ; rolled pe ite; 
and $5 a pound for the sponge alone. But if it were $5 overall, yo 
would be using a great amount of it ? ' 


or 3 years ave 
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Mr. Hrrencock. Yes. That is just an estimate on my part. 
Senator Mautonr. Go right ahead. 


BIG FIELDS IN ALLOYS 


Mr. Hireucock. Well, what I was trying to emphasize—and I sup 
pose that it has been emphasized many times—is the fact that the 
titanium alloys are in the development stage. When and if they 
become available, with the physic i properties we think can be devel 
oped, 160,000 p. s. i., 170,000 p. s. 1., titanium alloys, then we are 
really going to use a lot of the material. We have very small usage 
for the commercially pure material. The large usage is going to be 
from alloys, when and if they become available. 

Senator Martone. They are stronger and lighter? 

Mr. Hrrencock. Yes. 

Senator Matone. You have heard the testimony here this morning. 
Is there any metal really competitive with titanium in the field you 
are describing at the moment? When I say “competitive,” I mean is 
it a metal that you have to have under certain conditions ? 

Mr. Hrrencock. Well, I would say that for the supersonic applica 
tion that it is a metal that is very necessary. You could build air 
planes out of stainless steel, but at a sacrifice in performance. 

Senator Martone. Which is bad in a warplane, anyway. 

Mr. Hrrenucock. Yes, that is correct. 

Senator Matonr. Well, you are in the commercial-plane business 
and have been from the beginning. We had some testimony as to 
what a pound in the original design, saved in the original design, 
meant ina finished plane. Could you give us any information along 
that line? 

Mr. Hrrencock. Well, you could get any number from what a 
pound of weight saved is worth, a number anywhere from $20 a pound 
toa thousand dollars a pound. You can choose any number you wish. 
Everyone you talk to will quote a different number. 

As far as commercial airplanes are coneerned, I would guess S25 
a pound to possibly $40 a pound would justify a pound of weight 
saving. 

Senator Matone. Then there was some testimony which I originally 
had reference to; that if you saved a pound of weight in the original 
design, in the structure, then it saved something like 7 or 8 pounds in 
the finished plane due to wingspread, strength of landing gear and 
engine drive, power, and various things. Would you have any re- 
marks to make about that? 

Mr. Hrrencock. Well, for a pound of weight saved in an airplane— 
we have recently quoted numbers of saving on total airplane weight 
of 9 to 10 pounds, 

Senator Matone. Explain that for the record a little more, if you 
will. 

Mr. Hrrencock. Well, if you save a pound, let us say, in an item 
of equipment or in an item of airframe, the overall weight of the 
airplane will be decreased in the order of 9 to 10 pounds. 

Senator Martone. Due to these various weight factors in other 
parts of the plane? 

Mr. Hrrencock. Yes. 
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Senator Matonr. Give us a little further explanation of that, those 
factors, if you will. 

Mr. Hircencock. Well 

Senator Matonr. You don’t need quite so much power in the engine; 
your landing gear won’t be quite so heavy; your wingspread and all 
that. I am not in the business so I can talk free ‘ly. You are in the 
business and have to be right. 

Mr. Hireucock. There are many variables in that, but you are 


absolutely correct. As you save weight in the airplane, of course, on 
wing does not have to support as much airload. Conseque ntly, ie 
wing structure is lighter. As you reduce the weight of the wing 
structure, you reduce the weight of the airplane, which results in 


reduced we ights ot the landing less engine thrust 


to get a required amount of performance. ‘There are just many fac 
tors which result in the fact that weight saving does have a large 
influence on the final overall weight of the airplane. 

Senator MaLone. That, then. begins to get into the economies of 
your commercial plane ? 

Mr. Hircucock. Yes. 

Senator MALonr. That is where the effect comes? 

Mr. Hircucock. Yes. 

Senator Martone. And in warplanes it is a matter of speed and 
amount of fuel it can carry, and all that might make the difference 
between a pilot getting home and not getting home or winning a 
fight ? 

Mr. Hirencock. Yes, of course, range is a very important item. 

Senator Martone. Go right ahead if you have other testimony. 


ear; also requires 


WARTIME PRODUCTION 


Mr. Hrrcncock. If we were in wartime production like we were in 
the last war, when we turned out a billion pounds of airframe weight 
in 1944— 

Senator Martone. A billion pounds? 

Mr. Hircucock. A billion pounds of airframe weight in 1944. 

Senator Marone. This is all manufacturers? 

Mr. Hrrencock. All manufacturers within the United States, mili 
tary and commercial, although, actually, at that time I don’t believe 
there was any commercial business. The actual requirements on 
sponge, putting in suitable factors for scrap lossage and the fact that 
the finished material is about half the weight of the sponges are quite 
high. If we were going to produce a billion pounds, say, of airframe 
weight in 1956, we would probably require about 200,000 tons of 
sponge. 

If we were going to do that, say, in 1959 or 1960, and we had suitable 
alloys in forging, sheet, extrusions, bar, plate, tubing, that number 
could very well be 400,000 tons or more. 

One of the factors influencing that, of course, would depend upon 
how much airframe weight we were producing which was of the super- 
sonic variety, say, up in the 1,500- to 2,500-miles-per-hour class. So 
those numbers are just more or less guideposts as to what might be 
the demand. 
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Those numbers have some factors in them; for instance, in 1956 we 
would have a much higher factor for scrap loss than we would have, 
say, in 1960, when we become more familiar with the handling of the 
material. 

Well, those are just some ideas on what might come about if we 
were in an actual war. 

Senator Matonr. I appreciate what you are saying, for the reason 
that here we are; for many ears we are told we are on the verge of a 
war, which this time would be really something, and probably be 
conducted entirely different from either one of the other two world 
wars. 

Someone who is experienced—that is the reason the committee is 
here—must do the talking. We have nothing to go by personally, and 
people not in the business can only talk from hearsay. But vou were 
in this business during World War II. You were in it in World 
War I when we did not turn out many planes, but we certainly saw the 
need. I think we had one plane with each battery field artillery, and 
they would go out and look at the target and come back and tell 
W he ‘re we hit. 

Mr. Hrrencock. See how you were doing ¢ 

Senator Martone. Sometimes we weren't doing very well. But 
World War IT was an entirely different thing, and some of us think 
world war III or IV, whatever we call it, is going to be entirely dif- 
ferent from even World War II. So you are, as you say, estimating in 
a field that needs estimating, because, in the first place, each om of the 
airplane companies is getting certain contracts from the Air Corps, 
as General Metzger has so well outlined. But the minute you really 
pull the pin and you go all out again, it seems to some of us what we 
need to do in the interim is to be ready to do what you are just talking 
about. So it goes right back to the raw material, and the contracts for 
production of the material, and trying to not only increase the volume 
but decrease the price. 

Now, in this 200,000 tons that we might use in 1956, if we turned out 
1 billion pounds frame weight on a wartime basis, what percentage of 
titanium would be included in those frames ? 

Mr. Hrrencock. Well, what we had figured was around 6 percent 
of the airframe weight, and we had a figure on top of that of scrap 
loss due to forging, due to machining of fittings and normal scrap 
lossage involved in making parts out ‘of sheet; as we understand it, 
on our experimental procurement of titanium forgings, it requires 
today about 4 pounds of titanium to forge one pound of finished 
product. And scrap on in sheet, of course, when we are unfa- 
miliar with a material, can well be 50 percent, or the end product is 
only one-half of what you actually buy. There is an additional factor 
there too between the finished ingot and the sponge. We actually 
had a figure there of the actual weight of the parts in the airplane 
would be multiplied by 314 to account for material losses due to 
machining and forging and other scrap losses, plus a factor of 2 in 
converting the sponge. In the figures quoted, say, for 1959 or 1960, 
we reduced the factor of 314 to 134. Those are purely estimates. 
Whether they are right within a hundred percent, I don’t know. I 
could give you some additional information here as to what Boeing 
thinks they might be using in 1956. 
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Senator Matonr. We would be very glad to have that information, 
and I think the information you have already given us is invaluable 
because we have reached the point now beyond which we cannot go. 
There is no one who can make a better guess, 1n our opinion, than 
someone who has been actually making the planes. 

Mr. Hirencock. I would like to emphasize that they are all based 
on 1 billion pounds of airframe weight. If we get into an actual war 
where we will produce 500 million or a billion and a half or some other 
number, or course—— 


SCRAP VALUE WILL INCREASE 


Senator Marone. You have a reference to go by, anyway. Go right 
ahead. I was going to ask you about the scrap. In the testimony we 
have had all the way through, the scrap runs all the way from a 
total loss to a recovery of maybe 5 to 10 percent of cost. What do you 
think about this ser: ap business ? Will there be a notable improvement 
in the value of the scrap as time goes on? 

Mr. Hirencock. Oh, very = finitely. For any new material when 
you first start working with it, a scrap loss of 50 percent or more is 
possible. As you get familiar w vith the material your scrap costs grad 
us lly will decrease to ms aybe 10 or 15 percent. 

Senator Martone. The material is more uniform ? 

Mr. Hrrencock. The material is more uniform, and people are 
familiar with handling it, working with it, and fabricating it. 

Senator Matonr. The scrap itself might become more valuable due 
to better methods of reclaiming, might it not ? 

Mr. Hirencock. Yes, although, frankly, I don’t have any informa 
tion on the reclamation of titanium scrap. 

Senator Martone. Go right ahead with your other statement. 

Mr. oe K. Well. as far as Boeing is concerned, In the pro- 
duction of B-52, B-47, C-97 airplanes, we feel in 1956 that we will 
probably temirs 7,000 tons of sponge. Those numbers are based on 
a thousand tons of finished product multiplied by a factor of 
multiplied by a factor of 2 for converting sponge to the ingot. 

Our present usage of titanium on the B-57 and B-47 is very small. 
We are only using it now in the power packages and the engine struts. 

Senator Matonr. Is that because you did not have the assured sup 
ply when you took the planes off the drafting board, to some extent, 
at least ? 

Mr. Hireucock. Well, to some extent; but mainly the fact that we 
do not have the alloys avaliable which will compete, strength-weight 
ratio, with other materials. 

Senator Martone. You mean, you know that the alloys are available, 
but not in sufficient amount for you to take a chance on using them, 
or are they not yet developed ? 

Mr. Hircncoc K. They have not been developed to high enough 
physical properties. 

Senator Matone. But you think they will be? 

Mr. Hrreucock. We think they will be. 

Senator Matonre. Go right ahead. 

Mr. Hircncock. Well, I don’t believe I have anything else to add, 
unless you have additional questions. 
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Senator Martone. Is there anything in your written statement that 
should be included in the record, that you have not expl: ained ¢ 

Mr. Hircucock. No; I don’t believe so. This just happens to be 
one of our internal reports, which I don’t think would add anything to 
what I have already said. 

Senator Matoner. I want to make this chart, “Temperature effect on 
materials,” a part of the record at this point as a part of the testi- 
mony. 

(The chart referred to follows :) 


TEMPERATURE EFFECT ON MATERIALS 


TEMP-°F 


2 3 
MACH NO. 


STRENGTH RATIO 





1000 2000 
MILES PER HOUR 


Senator Martone. Iam very much interested in your estimate of the 
use of titanium in the frames, providing we went all out, as we did 
once before, in the manufacture of airplanes. You confined your 
testimony to the frame, and we have had testimony here that, of course, 
the engine and other parts contain quite a lot of titanium, will under 
the same conditions. Would you care to estimate, or could you, what 
additional titanium might be used in the engines and the other parts 
of the plane if you used ‘that amount of titanium in the airframe alone? 

Mr. Hrrcucock. Well, I think that is probably a question that 
should be asked of the engine manufacturers. 

Senator MaLtone. Who are your manufacturers ¢ 

Mr. Hrrencock. Pratt & Whitney and General Electric; of course, 
on our future designs we are also working with Westinghouse and 
Allison and Wright. 

Senator Matone. You have no further estimates to make; you would 
rather leave that to the people who manufacture the other parts? 

Mr. Hircncock. Yes. 

Senator Martone. General, in order to keep up with this business—] 
do not like to impose upon you when you can always say it is not 
expedient to answer—but would you have any information that might 
dovetail with the testimony that 1 Littion pounds of airframe might 
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use 200,000 tons of sponge In 1956 designs and Say £00,000 tons or 
more in the 1958—59 designs? Taking into account the engines and 
the other parts ¢ 

General Merzcer. I feel it is significant that the estimate given by 
Mr. Hitchcock is confined to airframe weight, and the 1 billion pounds 
was actually the peak production in World War II in airframe weight. 

Irom what we know of the activ ity among the engine builders in 
research development of application of titanium in their engines, it 
is very conceivable that the requirement of the engine builders in a 
program such as Mr. Hitchcock referred to, 1 billion pounds of air 
frame weight in a year, the requirement of the engine builders could 
equal that requirement for the airframe manufacturers. If so, we 
could roughly double the requirement, as projected, estimated by 
Mr. Hitchcock. I believe the figures you used were 200,000 tons, pos- 
sibly reaching 400,000 tons. We could roughly double, taking into 
consideration the requirements of the engine builders and certain of 
the equipment manutacturers. ‘There are many equipments installed 
in airframes which are presently being researched for application of 
titanium for the same reasons given by the airframe manufacturers; 
lighter weight, ability to withstand higher temperatures. And the 
extent to which the demand will be developed for titanium is still] 
an estimate, but I don’t think that we would be too far wrong in a 
program such as we are discussing here to estimate double that 
requirement. 

Senator Matone. In other words, if it was 200,000 tons in 1956, it 
could easily in total reach 400,000 tons; and in 1958, 1959, if it was 
going to be 100.000 tons for the frames, it could easily reach, Say, 
800,000 tons in total ? 

General Merzcer. It is purely an estimate. I am sure we all 
understand that. 

Senator MaALonre. Of course. 

General Merzcer. But it is within the realm of possibility. 

Senator Martone. Didn’t we find, General, in World War II—in 
World War I we just found out if we had a plane, what we thought 
we could do with it; we didn’t have planes. In World War II didn’t 
we suddenly discover that if we were short of air control we didn’t 
have anything ¢ 

General Merzcrer. That is correct. 

Senator Martone. We had to control the air in order to control an 
area, 

General Merzcrer. That is correct. 

Senator Matonr. Then I am sure that Senator Murray will join me 
in this thought: That what the committee is trying to find out, not 
only what you will do if you just go along with our preparation as 
we are at this time without a war, but we have to be ready for the 
production of any necessary metal in the amounts that would be 
required if suddenly the war came that you have been talking about, 
because if we weren’t prepared there—I will ask you this question: 

To go into this larger production, what good would all of our other 
production do? 

General Mrrzcrer. That is true, Senator Malone. I have gone 
through two of these defense buildups, World War IT and the Korean 
buildup, and in both instances we have found it necessary, the Govern- 
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ment has found it necessary, to undertake priority controls and allo- 

cation programs of those now common materials, aluminum, copper, 
and steel, in order to accomplish those buildups. They have been in 
short supply. 

Now, if we are to undertake another buildup, which I think we all 
agree would be necessary in the event of war, material such as titanium 
we are talking about today would undoubtedly be in short supply, and 
it is so short that allocation measures, priority measures, would be of 
little avail. I feel, from the testimony which has been given yesterday 
and so far today, that the present availability is so insignificant with 
the projected requirement that we had better not consider that through 
priority distribution programs that we will be able to accomplish the 
production goal, because we won’t. 

I also feel that it is reasonable to believe, in the event of an all-out 
mobilization effort, that the capability of the aircraft industry today 
will be utilized 100 percent. So when we talk about program levels, 
a billion pounds annual production of airframe weight which we did 
reach in 1944 in World War IT, we can go one step further in employ- 
ing and projecting the capability of the aircraft industry. We will 
utilize it. And the capability of the industry, as we know it today, 
must be satisfied in terms of all materials; and the most excellent work, 
Senator Malone, upon which your committee is engaged, in providing 
of critical materials for the defense of the country in the event of 
war—all materials—is certainly a vital program and one of the most 
worthwhile programs that I have ever witnessed. 

I am doing a little talking here, but I feel very strongly on this 
point: That ‘the material such as titanium or any material which is 
critical or in demand, in support of the aircraft program, must be 
available in sufficient quantities to satisfy the capability of the air- 
craft industry to produce in time of war. 

Senator Martone. Well, General, haven’t we always found, espe- 
cially World War II and World War I, that the plane companies meet 
every requirement in the production of planes that you could furnish 
them sufficient material to meet, within a very reasonable time; told 
them what they had to do; you gave them the material; they met it 
just as fast as it could be built? 

General Merzcrr. They always did. There are always deterrents 
in the program objective brought about by labor buildups, training of 
skills, and the acquisition of plant areas and floor space, and the various 
engineering problems which they encounter in building new products, 
superior produc ts. But the aircraft industry most cert: tainly kept pace 
and paced their schedules to conform with the availability of materials 
and these other objectives. 

Senator Matone. There was no lack of initiative. I mentioned the 
Boeing and Douglas and Lockheed and North American and others. 

But it seems to me we run in cycles. I have seen all three of these 
wars, as you have. I remember in 1917 and 1918 they were cutting 
spruce to make planes. 

Mr. Hrrencock. It is all based on the billion pounds of airframe 
weight. 

Senator Maron. Based on something coming about that we see 
every day in the newspapers that we anticipate, is that right? 

Mr. Hircncock. Yes. 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS 287 


Senator Martone. If we are building for a war, we want to balance 
our economy against what we can do. But, in the last analysis, in a 
fight there is no second-best airplane. It is eliminated. And these 
boys we are training cost a lot of money to train, and there are very 
few of them, and we want to preserve their lives. 

So if we are talking business, which if I didn’t think we were, I 
wouldn’t be here—I am not interested in it at all unless we are serious 
in it—then I understand from your testimony, where you broke the ice 
in Henderson and said that there might be needed 100,000 to 150,000 
tons of this material within a reasonable time in case of emergency, 
now we have absolute testimony, based upon the presumption that we 
get in a war—and if we are not preparing for a war we better forget 
itall. Ifweare,doitright. Then here isa corroboration of what you 
have already said, and that is, there is no other metal that will take its 
place at the speeds you are describing. 

Mr. Hrrencock. Without a sacrifice in performance. 

Senator Matone. When you sacrifice the performance, you sacrifice 
the boy’s life, don’t you? 

Mr. Hircucock. Yes. 

Senator Matone. That is something we can’t afford to do. 

So for the benefit of the committee’s study later, in which we will no 
doubt draft the general to help us analyze some of the testimony, and 
maybe some of your people later, we want to look into the future, and 
we can’t look into the future. But the men who do the work making a 
real estimate, we know what estimates mean, but you are the only ones 
you can estimate; the general and Boeing and Lockheed and Douglas 
and North American. 

General Merzcer. Senator Malone, I have become greatly concerned 
here from the testimony which has been given, because if titanium is 
engineered into our military aircraft to the extent that it is evidenced 
is underway, planned presently—— 

Senator Martone. Depending only upon adequate workable sup 
ply—— 

General Merzcrer. Then substitution at the time of production be 
comes nearly impossible if we are to meet our schedules. We just don’t 
doit. Ithink Mr. Hitchcock will agree to that. 

Mr. Hircucock. Yes. 

General Merzcrer. You can’t rebuild an airplane overnight if you 
don’t get the materials. 


LIMITED MOBILIZATION 


Senator Matonr. Therefore, it follows that you do not dare have 
your design adopted until you know that material will be available? 

General Merzcrer. That is right. It is possible here, with the devel 
opment proceeding as it is, at the pace it is, that titanium at this point 
becomes a limiting factor in a mobilization effort. 

Senator Matonn. Now we are getting someplace. 

General Merzcrr. If we tie our sights to the availability and lower 
our sights to the availability of titanium, our capability is nil. 

Senator MaLone. Senator Murray, while you were out, I asked the 
general to comment on this possible demand testified to by the witness 
of 200,000 tons of sponge titanium in 1956, 400,000 tons or more in 
1958 and 1959, in case of an allout war where we were required to go 
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into the airplane business just the same as World War II, and where 
they built a billion pounds of frameweight there, this is based on the 
assumption that we would go right back into the business to dominate 
the air; then the general c: alled our attention to the fact that the witness 
is only talking about the frame, whereas with the engine and the other 
equipment on the plane, it would just about double it, which would 
mean 400,000 tons in 1956, sooiiaiaia a war, and we were able to do it, 
$00,000 tons In 1958 and 1959. So I called attention to the fact that the 
general, at our first meeting—and I know you have had no opportunity 
to review the record as yet—testified that we might need, instead of the 
‘ouple thousand or a little more tons that we are manufactur ing now 
under those two 10-ton-per-day contracts, we might need 100,000, 
150,000 tons a year. Everyone seemed a little surprised and shocked. 
But it now makes the general look conservative, and he wanted to be 
conservative. 

So this, then, would be my only comment at this moment: That it is 
time we looked at the record; it 1s time we reviewed the record of the 
production of titanium, with only 2 companies in the business, with 
3or4 more up at the gate pounding, trying to get in. Some think they 
have processes already that will top the Kroll process, and of course, 
that is what makes horse races. That is what makes us a great race of 
people. We always think we can beat the other fellow. If we didn’t, 
we wouldn’t be going very far. 

Maybe it is time to review that whole record and see if we can’t 
spread this out, because if this is true—and we are getting this infor- 
mation from the most capable people in the world—then there is plenty 
of room for more than two producers, potential. All the testimony 
from the beginning shows that under certain conditions it is indis- 
pensable. If it is only in commercial, you can keep your planes down 
and cost a little more and go along. But you can also make money, 
save the publie money, by going into it. 

I thought maybe you might have some comment. You missed that 
part of it. 

Senator Murray. Well, of course, as you say, I haven't seen the 
general’s testimony. I intend to review it. But it does seem to me 
the most important thing confronting us is the need of developing a 
supply of titanium. We are not going to be able to go ahead and 
design and go into the production ‘of this new style of planes unless 
we know we have the titanium to carry out the program. That is 
what I would like to find out: How we are going to increase this 
supply of titanium. 

Senator Matone. Do you have further information for the com- 
mittee ? 

Mr. Hircncock. I think not, Senator Malone. 

Senator Matone. The final report of this committee won’t be forth- 
coming for some considerable time, and if you have developed any 
ideas or thoughts on the subject in the meantime, you can supply us 
with them. You know what the problem is and what we are con- 
fronted with. If you think of anything that you could give us in- 
formation on, we would be glad to have it. 

Thank you, Mr. Hitchcock. 

Do you have any further questions, General ? 

General Merzcer. No. 

Senator Matone. Mr. Heath, of the Solar Aircraft. 
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STATEMENT OF W. C. HEATH, CHIEF ENGINEER, SOLAR AIRCRAFT 
CO., SAN DIEGO, CALIF. 


Senator Matone. Mr. Heath, you have been listening to the testi 
mony. You know the objectives of the committee. If you will just 
ide ntify yourse If for the purpose ot the record and take over. 

Mr. ie vrH. Thank you. lam W. C. Heath. chief engineer of Solar 
Aircraft Co. in San Diego. 

Compared to the companies whose representatives have testified 
before in this committee, the part that our company has played has 
been very insignificant in the use of titanium. We are enthusiastic 
about the future of the metal in aircraft and believe its usage will 
increase by leaps and bounds. 


My company, however, is basically a subcontractor = is there 
fore de ‘pendent entirely on our customers to say how mu we build, 
how much titanium we use. 

We have done a lot of dle ‘velopment work, hoy ever, in titanium, 


mainly in the commereci: ally pure. But we have done a little work on 
welk ling and cold forming of the alloys, and find that we may be on 
the road to finding a means of welding satisfactorily even the alloy, 
existing alloy materials. That is a long ways from being de ‘veloped 
at this stage. The present welded joints on any of the titanium alloys 
are extremely brittle; vary from 0 to 1 percent elongation, which is 
not satisfactory from any structural point. 

We believe that titanium is an excellent material for structural ap 
plications between 250 degrees to 800 degrees, which has been men 
tioned by almost all the witnesses who testified, and even higher in 
nonstructural application such as firewalls, where it has only to act 
as a flame barrier and not as a structural part. The reason it is 
good in that is because of its very high melting point, on the order 
of 3140 degrees Fahrenheit. 

The most likely airframe applications that we see are as firewalls, 
shrouding around exhaust systems, skin and structure in the power 
plant area, skin areas where the exhaust blast impinges, hydraulic 
lines, wing and fuselage skin and structure is high Mach number of 
military aircraft, hot air ducts. 

I believe the use of titanium will show a far higher proportion 
of weight reduction in jet engines than in the airframes, since our 
analysis indicates that titanium could be used to advantage in shafts, 
engine frames, outer conbustion cases, compressor disks, and blades, 
bolts and nuts, tubing, vanes, and possibly even turbine disks, if 
they are properly cooled. 


STAINLESS STEEL HONEYCOMB 


One of my company’s developments in high temperature, brazed 
stainless steel honeycomb, shows promise of supplanting titanium 
in some of these structural applications now contemplated in both 
airframe and engines. The surface in this field has barely been 
scratched. But the chief engineer of one of the largest ot the air 
frame companies, after seeing a piece of this honeycomb stainless, 
told me he could visualize a complete wing of a high Mach number 
airplane being made in one piece using eesinaiatina. hardening 
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steel such as 17-7 PH, where strengths up to 180,000 pounds per square 
inch can be obtained by heat treatment after the honeycomb has 
been formed and brazed. 

Not only does this honeyeomb have high strength, but it forms 
a smooth, fully supported, light skin and is rigid, so that much of 
the supporting structure can be eliminated, and it remains strong 
up toa temperature of approximately 1,700 

[t is possible, when brazing of titanium is developed to a higher 
degree and means are found of eliminating the brittleness of such 
joints, that brazed titanium honeycomb will further reduce weight in 
some of its applications in airframes and jet engines. 

That, Senator, sounds like a sales pitch, and it was not intended 
for that. We think that this material will have quite an effect on 
the usage of titanium. It will supplant titanium, as I said, in 
wings and engine blades. 

Senator Martone. “The material will supplant titanium,” what 
do you mean ? 

Mr. Hearn. This stainless steel honeycomb. I just happen to have 
a piece. 

Senator Matonr. You are now showing us how to do without 
titanium ? 

Mr. Hearn. Yes, sir, in some applications. I don’t think, by any 
means, this sort of material—and we are not the only ones working 
on it—will supplant entirely titanium. But it will supplant some 
of the titanium. In that way it will have some effect on your study 
of the titanium picture. 

Senator Murray. If titanium is in very complete supply, it would 
be more favorable to use it than—— 

Mr. Hearn. In some cases, not in pipe. In many applications, 
I believe that a honeycomb material such as this will do a better job 
than plain titanium sheet. 

Senator Matonr. About the same weight ? 

Mr. Hearn. Same weight or better weight or less weight. 

Senator Murray. Would this have the strength of titanium? 

Mr. Hearu. Yes, sir. If properly designed; it would have to be 
designed for its particular application. 

Senator Martone. It would also have the heat resistance? 

Mr. Hearn. Yes, sir. It is good up to about 1,700°, which is way 
above that that you would use titanium for. This may well be a 
material that is beyond the scope of titaninm in the higher tempera- 
tures. 

Senator Martone. Naturally, there are always competitive mate- 
rials, and there are special efforts made, just as you are making here, 
for competitive material. We are very glad to have your testimony. 

Now, in the matter of the plane sheathing or the plane skin or in 
any parts of the plane where the honeycomb material wouldn’t be 
particularly applicable, then the stainless steel and the titanium would 
compete on the same basis it always has. But in points where you 
could use the honeycomb material, you think future study may show 
that it will be usable? 

Mr. Hearn. Very definitely. 

Senator Matonr. Very interesting. 
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Mr. Heatu. Because of the rigidity, a lot of the structure can be 
eliminated. 

That is cold-formed, Senator. That is not hot-formed. 

Senator Martone. This titanium ? 

Mr. Hearn. Yes, sir. 

Senator M ALONE, W hat 1S this piece ¢ 

Mr. Hearn. That is what we call a bellows. It is used for expan- 
sion joints and hot-air ducts and things of that kind. 

Senator Matonr. That is a weld in the titanium, which is ar 
complishment in itself. It is hard to weld. 

Mr. Hearn. The welding of pure titanium is not too difficult. 

Senator Matonr. Is this pure titanium ? 

Mr. Hearn. Yes. This is the RC-70. It is the alloys that are very 
difficult. We have discovered a trick that leads us to think we may 
find a way of doing that satisfactorily. 

Senator Matonr. In this use of the stainless steel bellows—— 

Mr. Hearn. This is honeycomb. 

Senator Matonr. Honeycomb material of stainless steel; what part 
of this airplane construction that has been discussed might be taken 
by the honeycomb material that formerly we were talking about 
titanium ? 

Mr. Hearn. Wing skins for high Mach number airplanes, vanes, 
blades. 

Senator Martone. Frame? 

Mr. Hearn. In engines. There would be less structural frame 
needed with a rigid material. So the nog weight should go 
down because of the necessity for less strue ure, to hold the skin. 

Senator Maronr. That is a very eae development. 

Do you have any further statement ? 

Mr. Hearn. | thin k that probab ly a higher proportion of weight 
in engines can be reduced, dole proportion than in airframes. We 
make a great number of stainless steel parts for most of the engine 
companies, and there are a great many parts that could be made, by 
our analysis—can be made of titanium that are now made of one or 
more grades of the stainless steels, and generally speaking they are 
the heavy parts of the engines. 

Senator Matone. In other words, even with this development, if it 
goes as far even as you think it will, there will be a greatly increased 
use of titanium also? 

Mr. Hearn. Yes, sir. There is no question of that in my mind. 

Senator Matone. It just proves to me that, in all fields, when it is 
necessary and men devote their energy and time and brains to the 
job, they come up w ith something. 

Mr. Hearn. That has always been true in this country, I believe, 
sir. 

Senator Martone. Do you have any questions? 

Senator Murray. No, no questions. 

Senator Matonr. That is all then, I think, and we appreciate very 
much your coming here. 

Next we have Mr. Harvey of the Harvey Machine Co. 

Will you come forward, Mr. Harvey? 


ac 
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STATEMENTS OF LEO M. HARVEY, PRESIDENT, AND G. A. MOUDRY, 
CHIEF METALLURGIST, HARVEY MACHINE CO., INC. 


EXTENSION OF TITANIUM ALLOY 


Senator Martone. Mr. Harvey, you have long been in the machine- 
tool business and have a reputation of being very versatile in coming 
up with new ideas. 

You have heard some of the testimony; you know the objectives 
of the committee. Will you identify yourself for the purpose of the 
record and give us any information that you think would be helpful ? 

Mr. Harvey. I am Leo M. Harvey. This is G. A. Moudry, our 
metallurgist. 

Senator Mavone. We are particularly interested, of course, in new 
methods in this titanium business. It has been said, and I think you 
told me yourself, that you had successfully extruded titanium-alloy 
shapes, worked with alloys. So just proceed in your own way. 

Mr. Harvey. I will show you a few samples of titanium. Here is 
a sample of titanium. 

Senator Martone. Is this extruded ? 

Mr. Harvey. Yes. There is another sample, a long one, which gives 
you an idea what is being done. 

Senator Murray. You extrude it just the same as aluminum ? 

Mr. Harvey. Aluminum or steel, for that matter. 

Senator Murray. This is pure titanium ? 

Mr. Harvey. That is titanium alloy. 

Mr. Moupry. Alloy. 

Senator Martone. Describe for the purpose of the record—there will 
be no drawing there—just what this is. 

Mr. Harvey. This is a piece—— 

Senator Matone. Both of them. 

Mr. Harvey. This is extrusion of titanium alloy to be used for Lock- 
heed Aircraft. 

Mr. Moupry. Longeron. 

Mr. Harvey. Here is a drawing of it, [indicating] what it has been 
used for and the tensile strength ‘and everything pertaining to it. 

Senator Matonr. Make this part of the record as a part of your 
testimony. It is a chart showing the structure, extruded material; 
stainless steel, and you call it 

Mr. Harvey. Longeron. 

(The chart referred to follows:) 
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Mr. Moupry. The upper part there is the way the part is actually 
made now on the ship, made by forming stainless steel sheet with 
doublers riveted together. By extruding a pie ce like this out of steel, 
the cost is one third. A weight saving is created, and a stronger part 
is made. Therefore by extruding the titanium, a further weight 

saving is made. 

This part, by the way, is as it would go into a plane except for a few 
more rivet holes in it. I think it is the first one made successfully for 
an aircraft. 

Mr. Harvey. I have a statement I want to read to you that we pre- 
pared on what we are doing. It will give you an idea of what we are 
trying to do. 

I have been actively associated with the development and fabrica- 
tion of aluminum alloy structures for a number of years, and it seems 
almost heresy that at this time I am here to discuss a competitor 
metal. However, because we are in the center of the aircraft industry 
and serve every major airframe company, We are aware of the prob- 
lems faced by the engineers engaged in designing and building the 
planes of today and tomorrow. 

We realize the importance of having the strongest Air Force in the 
world, and the futility of having the second best. 

Our technicians, who are in daily contact with aircraft engineers 
and their problems, realize the shortcomings of present known alumi- 
num alloys when faced with the thermal barrier encountered by super- 
sonic aircraft of today. 


HEAT RESISTANT QUALITIES OF TITANIUM 


Aluminum alloys as yet are the best structural material for the 
engineer on a stre1 gth- weight ratio but only at temperatures up to 
approximately 250° Fahrenheit. Our problem has been to develop 
an aluminum alloy which will perform satisfactorily at temperatures 
from 250° to 700° Fahrenheit. ‘This we have not as yet accomplished 
and, in fact, we have nothing on the horizon to turn to. 

Faced with the increasing demands of the aircraft industry for 
materials that will maintain high strength at increasing temperatures, 
we have been conducting a research and development program to 
provide competitive sections in steel and titanium alloys. The suc- 
cess of this development work resulted in increasing demands for 
extruded shapes in titanium alloys. 

The measurable success of our company with the extrusion of tita- 
nium alloys is actually a tribute to the Air Force Air Materiel Com- 
mand and, particularly, the Production and Resources Division. 

It is the Production and Resources Division which instigated and 
implemented the development programs which culminated in the 
actual extrusion of titanium alloy shapes of configurations usable in 
aircraft. 

The forward-looking top personnel in the AMC perceived the im- 
portance of keeping technology in advance of practice, and it is indeed 
gratifying to note that these men aggressively and successfully pros- 
ecuted their convictions to the point where major technological ad- 
vancements have resulted. 

Probably never before in the history of the development of a new 
metal has the technology advanced as rapidly as it has in the case of 








STOCKPILING STRATEGIC AND CRITICAL MATERIALS 295 


titanium. The progress inade in the direction of utilization of this 
new metal joe @ the Pu v years has been spectac ular. 

It should be added that almost all the progress made is due di 
rectly to Government sponsored and Government directed programs 
(MC has stayed In step W th the whirlwind pace of titanium metal 
development, and ut this pol t we Ww ish Lo extend oul appreciat on of 
these facts before this group. 

We have met with engmeers of every major airframe company, 
at their request, to discuss the possibility of providing titanium : 
ections for planes as yet on drawing boards. We have been told 
that these Pp lanes of tomorrow must have titanium extrusions in order 
to withstand the temperatures and increased loadings now being 


LLIOY 


faced as we pass the sonic barrier and approach the thermal barrier. 

The aircraft industry won eae that they may require ap 
proximate ly 250,000 tons arly, finished weight, of titanium alloys 
for airframe structures shies for future aircraft. Of this amount 
we can expect that a minimum of 50,000 tons of finished extruded 
shapes will be needed. his requirement, of course, is predicated on 
the assump tion that deve lopment will enhance the qualities OT tita 
nit alloys and reduce the — $ 

Since th s survey Was I idle. there has been an increasihg intere st 
in ths use of titanium, particularly now that it has been learned tha 
titanium extruded shapes can be made available. 

In some instances, even at present day prices, a titanium eXtruslo! 
would pay for itself by increased performance over aluminum and 
decreased weight over steel. 

Many sections are not designed of titanium because of the possibility 
that the metal would not be obtainable should a prototype plane 
reach a production level. 

‘| his has a parallel in the automobile MCuUStry wherein automobile 
engineers have been reluctant to design aluminum into their ears with 
the knowledge that in wartime emergencies aluminum is not avail 
able for civilian use. 

Having watched the development of aluminum extrusions for the 
past decade and the deve lopment of aircraft over the span ot many 
years, it seems almost a foregone conclusion that the impact of tita- 
lum on aircraft structures is bound to be far reaching. 

In its few short years, development has been such as to revolution- 
ize the thinking of our Air Force and aircraft engineers. It is known 
that the aircraft industry has arrived at the point at which the in 
adequacy of present structural materials is a critical factor, limiting 
performance of aircraft now in the design stages. 

Titanium alloys will relieve this situation. Today we have alloys 
in titanium with ultimate stre sngths of 150,000 pounds per square inch. 
Some of the complex heat-treatable alloys developed by the Air Force 
indicate ultimate tensile strengths approaching 200,000 pounds per 
square inch. 

As more experience is gained with the use of these alloys, they 
unquestionably will pay for themselves on a dollar basis and cer 
tainly will be a must from the standpoint of performance, both on 
a strength-weight and a temperature basis. 
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DOLLAR SAVINGS THROUGH USE OF TITANIUM 


At least two aircraft companies have indicated to us that even at 
today’s price for the metal they can show a saving on commercial 
ships where the dollar is all-important. 

It is obvious, in military planes where our very life and security 
is at stake, that this metal and its alloys will be used in an ever-in- 
creasing volume. 

At the request of the aircraft industry, following the success of 
our work in the extrusion of titanium alloys, we are taking steps to 
provide titanium sections for aircraft use. Along with this, we have 
promised the Ordnance people that we will cooperate with them in 
the cbtainment of extruded sections. They have stated that they have 
a number of applications for the use of titanium in some of their 
structures. This is particularly true because the extrusion process 
provides metal where needed, and loss of material through machining 
is greatly minimized. 


FUTURE OF TITANIUM 


The following steps are being undertaken by our company at this 
time to further the titanium program: 

(a) Expand our extrusion facilities to provide more capacity for 
the fabrication of titanium alloy. 

(6) Arrange our forging facilities to produce forgings and press- 
ings from extruded titanium stock. 

c) Work toward the ultimate goal of producing titanium metals. 
Our ultimate goal of producing titanium is aimed in the direction 
of using materials mined on the North American Continent, prefer- 
ably the United States. 

Investigations and studies conducted by us so far indicate the 
availability of such minerals on the North American Continent. 

It is my belief that it is of the utmost importance, even to the point 
if necessary to make changes in the process of producing titanium, to 
use available domestic minerals. 

It seems to me that the United States could not rely solely upon 
the importation from across any ocean of such a strategic material as 
minerals for producing titanium, particularly when the use of titan- 
jum becomes a must in the deve ‘lopment of a first-class Air Force. 


UTILIZATION OF TITANIUM SCRAP 


It is our intention to provide melting facilities to alloy and pro- 
duce our own ingot and absorb our own scrap. This will cut down 
the cost of the ultimate extrusion because we expect to produce ex- 
trusion ingot to size and thereby eliminate an intermediate operation. 
This should reduce the cost of the finished extrusion. 

In our roiling mill which we anticipate will be installed in this 
area, we aim to make provisions for heavy-duty extra-powered rolls 
for future rolling of titanium alloy sheet and plate. 

It has not. been difficult to determine the desired requirements of 
titanium alloys for aircraft; we can determine what we should do to 
anticipate these requirements, but cannot predict the availability of 
titanium metal for our program. 

I assume that this committee is searching for the answer to this 
question in this investigation, and I am confident that under the leader- 
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ship of able Senators Malone of Nevada and Murray of Montana an 
answer will be found. 

Now, any questions you ask will be gladly answered. 

Senator Martone. Mr. Harvey, your approach is certainly new, at 
least to the committee, and very interesting. 

Did I understand you to say that through your extrusion method, 
you are working on ways an 1d means now to start with the sponge, 
utilize the scrap, and in practically one operation produce the usable 
material ? 

Mr. Harvey. Not exactly that, Senator. What we expect to do is 
to use sponge and cast ingots the same as we are doing now with 
aluminum. We buy pig and make our own alloys. Then we can 
make the ingots more to size, eliminating a great deal of waste, which 
otherwise would result from forging material. 

We are also working today with different institutions in the United 
States to produce a furnace which will be capable of using all scrap 
that we can produce and put it back in its natural form and keep it 
away from contamination. Now, that is only in the talking stage, 
but I believe it can be done, and we are working on it. 

Senator Matone. What value would this scrap have, after you have 
perfected its use, in relation to the material itself, that is, in the same 
relation as we speak of scrap iron in relation to steel ? 

Mr. Harvey. Well, I would say the value would be nearly half of 
the cost of sponge. 

Senator Martone. Now, that would be really getting some place. 
If it remained at $5, then your raw material—when you use the scrap 
would be cut in two. 

Mr. Harvey. Well, gentlemen, I think it is only in its infancy. I 
look forward to the time when the material will be sold for one-tenth 
of what it is selling for today. It is only a question of putting enough 
people in the business to create a condition of adequate competition 
under which prices may seek their normal proper level. I think you 
are the ventlemen to do it. There is no question in my mind as to the 
use of titanium, not alone for the defense requirements, but also for 


civilian requirements. 


Senator Martone. Give us an idea of the latitude of the civilian 
requirements in case the price Got down somewhere reasonable ¢ 

Mr. Harvey. Using it in planes as well asa lo of other applications. 

Mr. Movupry. Corrosion is a factor in the chemical industry, valve 
industry, where today we have steel rusting and whennaiiiiba corroding. 
Titanium looks like it has a definite advantage if the price is down. 

Senator M ALONE. In chemical plants cost W ouldn’t be too important 
because of the replacements necessary for steel and other metals. 

Mr. Moupry. Right. 

Senator Martone. Now, we have heard talk » have not had any 
witnesses from the Navy Department, which we may before we get 
through—but because of its noncorrosive element. even under sea 
water, wouldn’t there be expanded uses in naval requirements and 
other fields? 

Mr. Harvey. No question about it. 

Senator Matonr. Hasn't it been the history of all metals that when 
they start to produce them for a certain purpose and then they become 
plentiful and the price goes down, the uses expand, just like aluminum 
and other metals? 
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PRICE HISTORY ON THE DEVELOPMENT OF NEW METALS 


Mr. Harvey. That is exactly what would happen. It happens to 
all metals, all alloys. As you know, aluminum was $50 a pound. I 
think it was more than that. It used to sell for $180 a pound at one 
time. And look where aluminum is now. We are finding more use 
for aluminum every day. No matter how much we make, it is still 
not enough. 

Senator Matone. In your experience with the titanium that has 
been furnished you, are the metallurgical properties and dimensional 
tolerances and other requirements satisfac tory ¢ 

Mr. Moupry. We are fortunate in the extrusion operation primarily 
because we can take a billet, and if, for instance—we have problems 
of the segregation, the main problem, in sheet and bar and rod in the 
industry; in the very nature of the extrusion process, the flow of 
material comes from various areas of the billet, so if we have a segre- 
gated area in one spot, as it flows on through to form a shape like this, 
why, you blend it like you are pouring water from different pitchers. 
You are blending the material. 

Senator Martone. Like the shape shown in the diagram submitted 
in the record ? 

Mr. Moupry. Yes. This work was done under the General’s divi- 
sion. He hasn’t seen it. It hasn’t been submitted by Lockheed 
as the prime contractor. That was produced under an Air Force 
contract. 

Senator MAvonr. Is it a report under one of the projects of Wright ? 

Mr. Mounry. Yes. 

Senator Manone. And will be submitted 4 

Mr. Moupry. Yes, the next week or two it will be in the hands of 
the people back in the field. 

We find in extruding this shape—we have extruded up to 30 feet 
in length. We analyze the material from front to rear and keep on 
going through because the aircraft engineer isn’t concerned about the 
properties here or there. They must be uniform throughout. We 
find very me difference in uniformity in the length of the section and 
across the area. Our average fy rties, let’s say, in Rem-Cru’s alloy 

130B baa hae approximately 1 30,000 p. s. i. The top and the low 
have been very close to it. 

Senator Matone. “P.s. i.” means pounds per square inch. I would 
like to have that in the record. 

Mr. Moupry. Mallory-Sharon’s : alloy, that is, their 53 alloy which 
is supposedly the toughest one today; we have had very little differ- 
ence in properties from the front to the rear of a section. We have 
had properties up as high as 170,000 p. s. i. When you are getting up 
there, you are getting up to where they are pretty strong. We are 
going to be doing wor rk with alloys being developed by the Air Force 
with WAD( ’, complex alloys. We will be working with Battelle and 
with WADC, which show properties up to 180,000 pounds per square 
inch. We can maintain those properties and gain in the extrusion 
process because we get a uniform section throughout as we extrude. 
So the testimony you have had, possibly in reference to sheet and pure 
properties, we won't have that so much to contend with in the extru- 
sion operation, particularly if we start directly with a cast billet. 
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Senator Matone. You are telling us, then, that when you take the 
sheet and press it or whatever you need to do with it, whatever defects 
remain in the same area, but in extrusion 

Mr. Moupry. They spread out. 

Senator MaLone. Ww here the metal is extruded, it tends to be more 
uniform ? 

Mr. Moupry. Right. 

Senator Matone. Rearranges itself ? 

Mr. Moupry. We can’t heal the major defect, but we can blend 
segregation in areas of that nature. 

Senator Manone. That is one of the advantages you think the 
extrusion method has over rolling or shaping? 

Mr. Moupry. Right. In the work we have done, we worked with 
the three major producers of alloys, and in each case we worked with 
their worst alloy, toughest. In each case we had uniform properties 
throughout. 

Senator Matonr. Now. I believe that extrusion method is a cheaper 
method of producing these shapes than any other method of rolling 
= 

Mr. Harvey. Providing you need a certain shape. If you need 
sheets, extrusion wouldn’t apply. 

Senator Martone. I am talking about working the shapes. 

Mr. Harvey. That is the cheapest method, by far the cheapest 
method. 

Mr. Moupry. This section is actually being produced by us. 

Senator Matonr. What do you call that? 

Mr. Moupry. Flap track. It is produced in long lengths. We 
produce this only under one contract. This is one of the shapes to 
show it can be done. This is used today in a section like this. It is 
a production part. We will be extruding out of steel. At a prese nt 
time it is being made out of bar and rod. The weight of the rod 
alone is roughly 24 pounds. The weight of the extrusion is a than 
) pounds, a saving of about 3 to 1. 

Senator Martone. Why? 

Mr. Movupry. It is being machined tod: Ly. Here are the chips that 
are lost. In dealing with a high-priced material like titanium, oe 
extrusion process is of much more advantage, because the chips 
valueless today, to speak about. 

Senator Matone. That is the scrap? 

Mr. Moupry. The scrap. So you can make the best advantage of 
your material by extruding to a particular shape like in this one 
here. The end of this material, it wasn’t changed one bit. That is a 
longeron. There are four of those that tie on the tail end of the 
T-33 plane. They have to use steel or titanium there. In fact, today 
ste sin lens steel is being used because of heat. 

Senator Matone. Are there any of these charts or graphs that you 
would like to include? 

Mr. Moupry. We will make these available. These are for talking 
purposes today. We will reproduce that one, and that one also. An 
other case we have here where extrusion is of advantage. Here is a 
case in steel. This is the way it is being made today out of a bar for 
a price of $29. This is the way it is being made today out of extrusion 
for a price of less than $9. This is also steel, can also be made of 
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titanium. The weight of the bar is 4214 pounds of material per foot. 
The weight of the extrusion is 5.7; 8 to 1. That is the advantage of 
the extrusion operation. 

Senator Martone. Do your same machinery and tools work on tita- 
nium that you now work on steel ? 

Mr. Moupry. Auxiliary equipment. 

Mr. Harvey. The extrusion press is the same. 

Senator Murray. Very fascinating. Mr. Harvey has been very 
successful in his operations in the aluminum field, and T have great 
confidence in what he says. 

Mr. Harvey. I tell you; our policy is, instead of talking about it, 
we go ahead and make the piece and t: ake an order and say so much 
for an order. “Do you want to take it?” It isn’t experimental work. 

Senator Murray. You intend to deliver the goods? 

Mr. Harvey. That is right: we do. 

Senator Matone. All you have to do is fit your specifications, I sup- 
ose. The general is the boss ? 

Mr. Harvey. That is right. 

Senator Matone, Well, T can’t say it is surprising; it is simply new. 

Senator Murray. Wasn’t there some talk in the hearings yesterday 
about the difficulties of extrusion? I thought I heard some testimony 
of that kind. Didn’t you? 

General Mrrzcrer. Yes. 

Mr. Harvey. Well, there is difficulty, of course. But if you want to 
do something that is worthwhile, you have difficulties. Otherwise, 
everybody would do it. 

Mr. Moupry. We extruded titanium yesterday morning. It is too 
bad *\e committee couldn’t have been over there. 

Senator Maronr. Where is your factory ? 

Mr. Moupry. Right here in Los Angeles. 

Senator Maronr. Sometime we will come and see it. 

But we do not want to take too much credit for what we are doing. 
We are in a new field. It is the first time, at least that IT know about, 
that the Senate has ever, through resolution, directed a committee to 
determine availability of materials for wartime and for expanded 
economy and for our security. 

So it reallv has put us in two fields: First, to determine the best we 
can in the new materials such as titanium what field it will cover and 
the substitutions that it might make and its availability. It isn’t of 
any use, no matter how good it is, if it is not available: and then to 
determine what areas of transportation lines can be kept open during 
a war, Which may and could very probably, from information we have 
already received, exclude areas across oceans, because these planes 
that the boys will fly and the submarines are very likely to make it a 
very hazardous occupation, bringing anything across an ocean that 
weighs very much. 

There are 77 of these materials, not all as important as this one, but 
they are all important when they pull the trigger on a war. 

So what you are saying to us as to the development of the material 
and the new methods are not so surprising, because you always do it 
when it is necessary. It isa question of the Government going in like 
they did in the synthetic rubber and other ways and not going too far 
but going far enough to stand necessary losses in the process. T think 
that is exactly what the general has been doing with you. 
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Mr. Harvey. Right. 

Senator Murray. What I was interested in, to what extent can we 
find sources of supply in the United States and Canada so we won't 
have to depend on overseas for raw material ? 


RAW MATERIAL RESERVES UNITED STATES AND WESTERN HEMISPHERI 


Mr. Harvey. | believe there is enough raw material, that can be 
developed—they are doing it now to produce titanium without gomg 
nto other countries. 

Senator Martone. That is the answer. 

Mr. Harvey, do you have anything further? 

Mr. Harvey Well. all 1 want to say is this: Yo i are do neasery 
ce, not only for defense, but also for the wood of the N ition’ civilian 
requirement . I look at civilian business just as a war would be: 
maybe it is a war of nerves, a different kind of war, but it is a war 

Senator Murray. The stronger we are in a civilian war, the more 
ecure we are. 

Mr. Harvey. The stronger we are militarily. That is what we are 
doing. L believe we are only starting out. I can’t imagine that the 
price of titanium will rest where it 1s now. With the help that you 
can extend to us, IL think that titanium will come down to a oreat 
deal less than what it is today. It will be surprising. It will not 
take as many years as it took aluminum to be in the same place. 

Senator M ALONE, Perhaps, as has been me itioned here before, the 
war pressure will make more money available, and more brains avail 
able in the business, and shorten the time. 

Mr. Harvey. That is right. 

Senator Martone. The resolution also says, as you notice, “for the 
expanding economy,” so we are interested in civilian uses. 

All I would hope that our committee could do, Senator Mum y- 
not all, perhaps, but one of the main things—is that when we are 
convinced, after reading the record and studying it, that certain 
things may be done, maybe we can break some bottlenecks. 

Senator Murray. That is right. 

Senator Martone. Thank you very much. 

We will adjourn until 2 o’clock. 

(Thereupon at 12:45 p. m., a recess was taken until 2 p.m.) 


\FTERNOON SESSION 


(Whereupon the hearing was resumed at 2 p. m.) 

Senator Ma.one. The committee will be in order. 

Mr. Pulliam, you are with the Kobe Iron Works of Japan, or 
Steel Co.? 


STATEMENT OF KEELING PULLIAM, KOBE STEEL CO., JAPAN 


Mr. Putusam. Kobe Steel Co. 

Senator Martone. Will you identify yourself for the record / 

Mr. Putuiam. Keeling Pulliam, Kobe Steel Co. 

Senator Martone. I understand that you are in the steel business 
but you are either in the business or will be in the production of 
titanium ? 








302 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Mr. Putiiam. Kobe has been very much interested in the produc- 
tion of titanium for some several years. 

Senator Matone. Do they produce titanium ? 

Mr. Putuiam. Yes, sir, through their own sources and through 
subsidiary companies that they finance, sponge titanium. 

Senator Matonr. You have listened to some of the evidence. You 
know the objec tives of the committee. N: aturally, we are interested 
in the supply of titanium, wherever it might come from, as long as 
it is in short supply. Will you then in your own way just give any 
information to the committee that you think might be helpful ? 


TITANIUM PRODUCTION IN JAPAN 


Mr. Putnam. Well, Senator, the source of titanium in Japan is 
an iron sand, which readily produces titanium metal. The methods 
used in producing it have been very well cataloged. It seems to be 
very simple to use local gas and local electric current. The only 
element that has been in short supply has been magnesium metal for 
the final reduction of titanium into this metallic form. But through 
arrangements with Dow Chemical and with the Clark Patents, that 
situation will be remedied. In the meantime, the price of titanium 
has been a little high in Japan because of the shortage of the mag- 
nesium metal. 

Senator Mavonr. Production? 

Mr. PutiiAm. Yes. Kobe has been known for some time as the 
Krupp of Asia. They are very well equipped with all kinds of fabri- 
cating equipment, very modern. 

Senator Matonr. More than one plant? 

Mr. Puti1am. Several plants, but all under one ownership. They 
are interested, not only in producing titanium sponge for alloying in 
this country, but also in producing sheet bar stock, and they have 
been very successful in producing titanium welding rod and welds. 

Senator Mavonr. All their production is in Japan? 

Mr. Pouuiam. That is right. 

Senator Martone. I think someone testified this morning just as an 
offhand statement that the best quality of titanium was coming from 
Japan. 

Mr. Pouuiiam. I am not fully aware of what that statement was 
because I wasn’t here. 

Senator Martone. It was just a very simple statement, that it was 
good material. 

Mr. Putxiam. An industrial survey has been made of the industrial 

capacity of Japan. An associate of mine who is an industrial en- 
gineer was one of those who made this. And all the findings of that 
team have been made available to the Far East Air Force, and Gen- 
eral B urnsides—whom I am sure you know—has made a report in 
full to Gen. “Troup” Miller regarding—— 

General Merzcer. I have the report. 

Mr. Putii1am. It states in that definitely that Kobe has been able 
to produce satisfactory roll sheet, bar stock, bar and welding and 
welding rod. So that is a matter of record with the Air Force. 

Senator Murray. Is this raw material ? 
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UNLIMITED SUPPLY OF RAW MATERIALS 


Mr. Puuiiam. Unlimited supply. Naturally, the economy of 
Japan hasn’t been such that they wanted to undertake too much of 
either an outlay or development work until they were assured of 
some market for their product. 

They are still in a situation of some uncertainty regarding their 
position with American markets. But I think it is a well-known fact 
that if the raw material is there that the cheap labor should be able 
to supply a finished product at a price less than could be produced in 
this country. 

COST OF PRODUCTION OF TITANIUM 


Senator Martone. What do you pay for your skilled labor, in line 
with steel ? 

Mr. PutiiuMm. About one-fourth. 

Senator Manone. One-fourth of what we pay here? 

Mr. Punutam. Yes. We still have high priced know-how. Some 
of it is foreign; some of it is Japanese. 

Senator Murray. For the general labor though, it 1s pretty cheap ¢ 

Mr. Puwiiam. I would say you could get the kind of labor you 
would want there for, at the present rate of exchange, about a dollar 
and a half a day. 

Senator Matone. That would be 20 cents an hour about for an 
8-hour day. 

Mr. Putuiam. Well, they work whatever is required. 

Senator Martone. Ten hours a day would be 15 cents an hour. 

Mr. PutiiaM. I based that on an 8-hour day, Senator. 

Senator MALONE. Twenty cents. 

Mr. Putiriam. We'll say from $1.60 to $1.75 a day. 

Senator Matonr. As compared to $12, $15, to $20 here. 

Mr. Puusiam. The source of raw material is a commodity that 
Kobe controls; sufficient for many years. 

Senator Murray. Where does this come from ? 

Mr. Putriam. Iron sand deposits. 

Senator Murray. All over the island ? 

Mr. Puuuiam. Yes. 

Senator Murray. Is it scattered, or is it in Jarge—— 

Mr. Puturam. Large: steamshovel. 

Senator Murray. I see. 

Senator Martone. Is it ilmenite? 

Mr. Putit1am. Ilmenite. According to the factory or pilot plant 
run sheets that I have seen and that have been submitted, apparently, 
the No. 4 process in American plants is the No. 2 in Japan. 

Senator Martone. Off the record. 

(Discussion off the record.) 

Senator Martone. On the record. 

Explain what is done. 

Mr. PuuuiAM. There are certain stages in the production of the 
metallic titanium, different reduction points. The No. 4 on the 
American method is equivalent to the No. 2 on the Japanese method, 
so that they reach the same point in progress with two less operations. 

Senator Murray. We have to go four operations. 
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Mr. Putuiam. No, there are more than that, but they reach a com 
parative production point in two less operations. 

Senator Matone. What does it cost there? 

Mr. Putuiam. Lam not at liberty tosay. This is somewhat explora 
tory for me. I appeared here on account of a statement that I read 
in vesterday’s paper, where Mr. Lanphier, whom I know more than 
by name because his father and I served in France together in the 
Kirst World War, stated the aircraft or airframe industry would be 
dependent upon the Government for their sources of titanium or 
their method of obtaining titanium. 

I wanted, if possible, to obtain some information from the com- 
mittee as to whether my search for information for Kobe in the form 
of statistics, as to alloys, gages and sizes of sheet, and other informa 
tion which I am to supply them, should properly come from Govern 
ment sources or from the airframe industry. Naturally, they wish to 
produce and submit for approval test titanium in a form that this 
country desires, and without that information it is a waste of time and 
effort on the part of all concerned. 

Senator Martone. What is the form in which they are shipping 
it to this country now ? 

Mr. Putiiam. It is available in sponge, sheet, bar, or alloys. 

Senator Manone. Or in any forms? 

Mr. Potiiam. Any form you would wish. 

Senator Murray. They sell us the sponge ¢ 

Mr. Potuiam. That is right. 

Senator Murray. We coul | do the fabricating ? 

Mr. Putuiam. A certain amount of sponge would be absolutely nee 
essary to be bought in this country because of the many different alloys 
which would be required here. So the flexibility of production would 
demand a sponge to a great extent. 

Senator Mavone. What price are they selling it for here / 


PRICE OF JAPANESE TITANIUM SPONGE 


Mr. Putuiam. That, [ would be happy to quote you if T was at 
liberty to. It would bes comin ably less than $5 that is offered on 
the American market today. 

Senator Matonr. To whom are you selling it? 

Mr. Puntiam. We have been selling through Phillips Co. in New 
York at the present time, who represent the Sometomo Industry. 

Senator Murray. That isn’t Phillips Magnesia ? 

Mr. Putsiam. No, Phillips, which is a trade organization; a trade 
trading company. 

General Merzcrer. The entire output is committed to Phillips? 

Mr. PutiraM. That is right. But their production is very small. 

Senator Martone. About how much is their production / 


PRESENT JAPANESE PRODUCTION 


Mr. PutuiAm. About 11% to 3 tons a month is all. 

Senator Martone. That is being sent mostly to the United States? 

Mr. Putiiam. The pilot plant is all that is producing. I have al- 
ready in my hands the complete layout of the new plant which Kobe 
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vill build. But, naturally, they are marking time until they can find 
it what they can expect In the wa) of a market. 
Senator Matone. All their supply is being sent, even though small, 
to the United States ¢ 
Mr. Puuiiam. That is right, everything coming out of Japan today. 
Senator Matonr. How much do they think they cot Id produce ou 


\ dependable basis, if the demand were here, on a contract / 


Mr. Puuuiam. Fifty tons a month within 6 months, and rapidly 
from there on. 

Senator Matonr. Any amount after that ‘ 

Mr. PuwuiuaMm. That is right. 


I wanted to present this information because I believed it would be 


of interest. I also wanted to find out from the committee, if possible, 


whether I was wasting my time talking to the air manufacturers in 
the aircraft industry as to what they wanted in the way of 
specifications. 

U. S. REPRESENTATIVE OF KOBI 


Senator Martone. You haven't contracted with anyone now ¢ 

Mr. Putiiam. No, sir. 

Senator M ALONE. For any more than w hat you are how ¢ 

Mr. Puuutam. No. Kobe has contracted with no one. This is 
Sometomo entirely. The Japanese Metallurgical is the main source 
for Kobe. 

Senator Matonr. Japanese Metallurgical is a company ¢ 

Mr. Puctuiam. Yes; a subsidiary of Kobe. 

Senator Mavone. They do the actual production ¢ 

Mr. PULLIAM. The production of sponge will always be carried on 
by—we will call it a separate branch of Kobe or a subsidiary. 

Senator Martone. You represent—— 

Mr. Putiiam. The parent company. 

Senator Matonr. Here in Los Angeles ¢ 

Mr. PULLIAM. I live here in Westwood. 

Senator Martone. But you do represent them in the United States ¢ 

Mr. Putriam. That is right, for all of their production, wherever 
If goes, 

Senator Martone. Not only titanium, but other? 

Mr. Puuiiam. Only titanium. 

Senator Martone. They must have an idea that it is a coming busi 
hess. 

Mr. Puturam. They intend to go into it in a very large scale as soon 
as they can see their way clear. They don’t need any financing. They 
don’t want any American loans. 

Senator Maronr. What is the process they use ¢ 

Mr. PuL.iam. First, charcoal, then they break it down with-— they 
form a titanium tetrachloride, and then they use oxygen and then 
vacuum, and in the final stage they use heat and metallic magnesium. 

General Merzcer. Kroll process. 

Mr. PuLiiaM. Yes. But the difference is in the base material, 
General. 

Mr. ApLeRMAN. Rutile? 

Mr. Punwiam. No; ilmenite. 
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QUALITY OF JAPANESE TITANIUM 


Apparently, they can produce a very fine titanium. One thing | 
have been a stickler for, and which I went to the extent of finding out 
that they had instituted, was a very fine quality control, which we all 
know is very necessary on any product coming out of Japan. 

General Mrerzcer. That is right. 

Senator Matonr. The Japanese have always been known as very 
fine precision workers. 

Mr. Puutiiam. Yes, sir; but quality control on anything that was 
chemical was a little bit different than metallic. They can imitate 
some manufactured items so that its own producer wouldn’t know 
the difference. 

Senator Martone. You heard the testimony this morning, which 
was not surprising to the chairman, but very welcome, and that is 
estimates of future use? 

Mr. Putiiam. Yes, sir. 

Senator Martone. Have you or your company studied the metal and 
its future application enough to comment on that testimony ‘ 

Mr. Putnam. Yes, sir; I can comment only to this extent: If 
Kobe didn’t believe that it was one of the things that would supplant 
a good bit of their present manufacture, they wouldn’t be so inter- 
ested in going into it. 

Senator Matone. Their manufacture is in various grades of steel ? 

Mr. Putsiam. Yes, sir; and fine milling work. 

Senator Martone. And chrome steel ? 

Mr. Putiiam. Yes. They believe they have the source of raw ma- 
terials, the source of the intermediary gas and electric power, and now 
have made magnesium available, sea water. 

Senator Matone. They manufacture the magnesium there ? 

Mr. Puniiam. Yes; they are under licensing. 

Senator Matonr. Plenty of sea water there. 

Mr. Putuiam. Yes. I heard a little bit of testimony this morning 
regarding the comparative cost of aluminum, which brought to mind 
that my father at one time gave my mother a pair of aluminum opera 
glasses, which he paid more » for than a comparative pair in solid gold. 
T still have those glasses in my safety deposit box as a remembrance. 

I am sure we can look forward to some great reduction in the price 
of titanium as soon as the companies are in production. 

Senator Marone. You speak about great price reduction. One 
reason the committee is interested—and we are not going to press you 
for any information that might be of value to your company : alone— 
but you have heard testimony that beyond a certain point, even in 
W arplanes—and of course certainly beyond a certain point in com- 
mercial planes—the cost was a factor. You also just told us your 
own story bout the production of aluminum and its history of price 
reduction where manufactured in volume and in general use and work- 
ability and all perfected. Do you think that same thing may happen 
in titanium ? 

Mr. Poutiiam. I don’t think there is any question about it. I think 
the thing that is going to make titanium reasonable in price is the same 
thing that made aluminum reasonable in price: New manufacturing 
methods and competition. 
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Senator Martone. That is the way we have lived here for 175 years, 
ind we just want to keep it up. 

Mr. PuwitaM. I am sure that it is the wish, for political and indus 

al reasons, to fortify the industry of Japan to take some of the load 
off of our taxpayers’ backs, and I feel that this is one way that it car 
pe done, because ] think, from W hat I as an engineer have looked Into, 


} 


that Kobe is in a position to produce titanium in competition with 


invone, 
It is a reputable company of long standing with ample financing 
Senator Manone. I was really surprised at the nominal fixed 


harges, even in Henderson, where we heard the first testimony You 
eard me say this morning that 16 to 23 kilowatt-hours per pound 
Was required, according to what processes were included in the state 
nent. Different manufacturers have ditferent ways of stating it. 
But it comes out about the same thing when you coordinate the state 

ments. Let’s say 20 kilowatt-hours per pound ; even if you pay a 
cent a kilowatt-hour—and you can always generate power from stean 
f you hs ave cheap fuel under that amount—it is not a big item when 
you are paying $5 per pound for sponge, and then there are other fixed 
charges. 

Mr. Putman. Senator, in a. we all know that the hydroelec 
trical power is available, plenty of gas, natural sources, so the only 
element I mentioned was magnesium, and that comes from sea water 

I can’t anticipate but what you will have quite a reduction, par 
ticularly with the low labor costs 


ROLLING EQUIPMENT IN JAPAN 


Senator Matonr. You heard someone say this morning that the 
rolling equipment was all the old-time steel equipment being used 
to roll titanium, and in their opinion it would be rolled better and 
faster and cheaper whenever there was enough of it to roll, so that 
investment justified going into special equipment; you heard that? 

Mr. Puutxuiam. Yes, sir. That is one of the reasons I mentioned 
that Kobe was known as the Krupp of Asia, and had modern rolling 
equipment. In fact, they have gotten some of it from Germany in 
the latter part of the war. 

Senator Martone. We see that Krup Pp. is going into business again. 

Mr. Putuiam. The fact that I am trying to determine is, what can 
we do or what can I do to pass on to my emp loyer, the company | 
represent, something that he can work on. That is why I have been 
going to the airframe manufacturers. 

Senator Martone. I don’t know whether Senator Murray has any 
suggestions to make to you; the general might. They are both here. 
I would just simply suggest that you contact the people who are trying 
to contract for titanium. While we all have ideas as to how we ought 
to stabilize production in our separate countries, that is another sub 
ject entirely. The subject now is how to get titanium. 

Mr. Putitam. The only reason I mentioned that was to indicate 
that a survey had been m: ide, which had been put in writing, available 
to the Matériel Command, which substantiated the statements I am 
making. 
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MARKET FOR JAPANESE TITANLUM UNCERTAIN 


Kobe stands ready and willing to produce titanium if they can have 
some sort of a long-time agreement, a couple of years or something, 
with even a clause in it for reexamination or revaluation on reduc 
tion of costs or anything of that kind; merely a letter of intent, if 
you want to put it that way, under which they can operate. They 
are not as aware of conditions probably as some of the people who live 
in this country. 

Senator Murray. Wouldn't the very fact that we are conducting 
these hearings and considering the use of titanium on a large scale 
be suflicient indication to them that there would be a market, and 
naturally this country will have to trade with that country, with 
Japan, and I think it is perfectly natural 

Mr. Puttram. That is true. 

Senator Murray. We would do some business with them, but we 
couldn’t make any statement from this committee. 

Mr. Putitam. I am not asking that. 

Senator Murray. We are delighted to know that Japan has that 
source of supply, because I think it is very important. 

Mr. Putniam. | hope they don’t feel that it is the wish of the com- 
mittee to develop solely American sources. That is the only point I 
am trying to get. 

Senator Murray. I think we will have a tough time developin 
any great amount of it. Do you think so? 

Senator Marone. In a little while, anyhow. Anyway, that is a 
separate subject. Right now we have the general here wasting his 
valuable time unless we do advance some ideas in the committee. 

Senator Murray. Even if we did develop them, Japan would have 
quite an advantage of being able to produce it cheaper than we do, 
and trade. 

Mr. Puturam. It is an element of competition which might reduce 
the prices in this country, or at least be an incentive to the develop- 
ment of new methods in production, 

Senator Matone. Let me ask you: What is the attitude of the 
British Commonwealth in their trading area, in their empire preferen- 
tial rates, in the trade from Japan ? 

Mr. Puniiam. That, sir, I couldn’t answer. The sterling block, in 
other words—— 

Senator Matone. It might help you if you looked that up. 

Mr. Putuiam. I am interested solely in trying to interest the air- 
frame manufacturers or other users of titanium in telling me what 
they want, so that Kobe can send the necessary samples or make the 
necessary contacts which would permit them to do business. 

Senator Martone. I am mentioning that simply because in England 
they now have quite a nianufacturing program in planes, which might 
be increased, according to the press dispatches. 

General, would you have any idea what they have in mind over 
there? 

General Merzcrer. Well, no. I don’t know the impact of the English 
program on just how large a production problem they have financed, 
production of aircraft. I do know that they are interested in titanium 
applications. 


ig 
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Senator Martone. And they are manufacturing some titanium in 
England ¢ 

General Merzcer. Yes, sir; very little manufacturing, I believe, 
Senator, at this time. They are about to engage in titanium produc 
tion, but it is in a preliminary state today, as far as I know. 

Senator M ALONE, It seems to me you have several advantages. One 
Is, your raw material is readily ava lable, and here we are vetting it 


from Australia, and in conversation with producers or potential pro 
qaucers, they are not find hg it easy to secure the material. It is about 
the fourth most plentiful mineral in the earth’s surface, they Say. 
You have to concentrate it until it 1s profitabl to mine; maybe { 

In Canada, maybe the United States. ‘There seems to be ple ty ot 
the material in this hemisphere, readily available. You, of course, 
have your sea Water just as we Go here, and manufacture your mage 
sium. Probably your chief advantage is your low cost, efficient labor. 
There is quite i stucdy voling on now as to how America can hold 
its standard of living if Mr. Ford is going to hire $8 labor over in 


England and bring back a $700 Ford, which he says he can do—and 


i 2uess he can whether the Sld- or SvO0-a cl L\ labor here should 
have any protection as against lo cents an hou n Japan or $3 a day 
in England or $2.50 in Scotland or wherever it is, that is a question 


that is bigger than ow question here today about the supply of 
titanium. 


So I would say that ar yth hg you furnish in the next 2 or 3 or 4 
Vears, probably you would be pretty safe. Then it would bea question 
of that difference in labor costs as to what the workers in this Nation 
thought about it, and many other factors. It wouldn’t be any use 


fooling you about that. You know what this usine Ss 1s. 

Mr. Putnam. Things change in 4 or 5 years 

Senator Martone. It would be only fair to say to you that I have 
always favored the protection of American labor and small business 
as between the wage, standard of living, here and abroad, and we 
have been doing it for a hundred years. 

Mr. Purtiam. We all agree on that. We all agree, I think, that it 
Is necessary that this country develop within itself sources of strate 1c 
materials that we need in wartime. However, if we have a present 
need that cannot be supplied, then let’s look where we can vet it. 

senator Mt rRAY. Then the pre sent administration favors this 
reciprocal trade. 

Senator Martone. I am afraid they do. 

Mr. Putnam. Also, Senator, I do think we have an interest 
bolstering the economy of Japan. 

Senator Matonr. Of course we do. 

Senator Murray. Yes 

Mr. Putuiam. Which is very necessary for all of us taxpayers. That 
is all I have to Say. I intend to contact the airframe manufacturers 
and also the Materiel Command to obtain for Kobe the information 
they wish in order that they can start out with the program they have 
in mind. 

Senator MALONE, The general right here would have as much in 
formation as any human being on the demand for what you are doing. 

Mr. Putitam. I would like to have a chance to sit down with the 
general sometime. 


ROSSB m4 pt 
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General Merzcer. I will be glad to talk with you about it. I am 
familiar with the problem. I can see no reason why you cannot dispos se 
of all the sponge produce tion vou aree apab le of tothe p rocessors 1n this 

ountry. In fact, I underst: and that all of the J: apanese production has 
very recently been contracted for by one of the metal producers in 
this country. 

Mr. Puniiam. Yes, sir, that it true, Senator. 

General Merzcrr. That is right. It has been testified throughout 
this hearing and other hearings that this committee has held that there 
is at this point a very serlous shortage of sponge, and that many of the 
metal producers, fabricators of titanium, are in the market for sponge. 
I see no reason why you are in difficulty In sec uring’ a market. 

Mr. Putnam. I am also trying to obtain information, General, as 
to whether there is a market in this country for fabricated titanium in 
sheet, bar or stock, of various alloys. 

General Merci rk. That is a question of the ability of Kobe to pro 
duce alloys to the general characteristic specification required by the 
aircraft nates. the entire industry. L think you are aware that the 
] rol le Mm) ot prod Well ng alloys is generally one ot the manufacturer of 
titanium; the characteristics, the strengths that are required in specific 
aircraft app )lications are the spec ifications generally furnished the 
manufacturer, producer of titanium. He makes his own alloy to 
hit— 

Mr. Puttram. The stress requirements. 

General Merzcer. Stress requirements and tensile strengths re 
q ured. So I would certainly feel re ana first step would be to sell 


sponge in this country and work into t »alloy field and produc e shapes 
nd mill products in Japan as you are able to devel L1Op alloys which 
‘competitive and attractive to the aireraft industry or to whatever 


segment of industry you wish to contact in this country. 

Mr. Putnam. We feel that the nearer the completed item reached, 
the more we can benefit Yy the savings in cost of production in Japan. 

General Merazcer. That is very generally true, I think. But as I 

nderstand it from the el livered price ot Japanese sponge, the poss1- 
bility of lower-cost production in Japan is not being passed onto this 
country. 

Mr. Putitram. A oTreat deal of that, I am sure, is due to the uncer 
tainty as to the volume that can be expected by the producers. 

Senator Martone. I think you have the information you can get 
from the committee because, after all, we are only two members of the 
sub« ommittee, and we have not built all our record: we have not stud 
ied it; have come to no conclusions, but at least have some idea of the 
demand. 

Mr. Putuiam. Thank you very much. 

Senator Martone. Mr. Shackman is here from the Rutile Produe- 
tion in Australia. Mr. Shackman. 


STATEMENT OF ALEXANDER SHACKMAN, DIRECTOR, NORTH 
COAST BEACH MINERALS, SYDNEY, AUSTRALIA 


Senator Matonr. Mr. Shackman, you have heard some of the testi- 
mony today. 
Mr. SHackman. Yes, I have heard a bit of it. 
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Senator Martone. We are very glad to have you with us. I was 
in Australia a short time during World War IL. People out in that 
mountainous country look a eood deal like the people in Nevada and 
Montana. 

Senator Murray. That’s right, same stock, Irish and Scotch. 

Mr. SHackman. An English cross section you will find. 

Senator MALONE. Very friendly people. I remember Australians 
in the First World War in France. Americans and Australians al- 


ways got along fine. 
RUTILE PRODUCTION IN AUSTRALIA 


So if you will identify yourself for the record, and make any state 
ment that you care to that you think would be helpful to the committee 

Mr. Suackman. I am a director of North Coast Beach Minerals, 
with offices in Sydney, Australia. We are primarily engaged in the 
production and recovery of rutile. The board is no doubt familiar 
with the way rutile or any of these beach minerals are gathered. 

We are a new company there. At the moment there are approx 
mately eight existing companies in Australia. Market price in rela 
tion to selling pri e has in the last year been deeclinn oe, due to a limited 
demand for this particular material in the United States. It is very 
relative to quite a number of factors; the slow time lag in the produc 
tion of a titanium sponge, to do it successfully and to do it on a mass 
production basis; secondly, the welding rod industry. Due to the fact 
that war in Korea has now become nonexistent, a cutback in productior 
orders by the United States has reduced the requirements for rutile 
the welding rod industry. 

What we are mainly interested in in Australia at the moment is: 
Will our rutile be required in the production of titanium sponge 
the United States? Will it be given possibly ana lvantage as Tar 
the United States companies are concerned in the production of 
titanium sponge / 

We know at the moment that titanium slag is very much in the mind 
of most American producers because it is indigenous to the United 
States, the Northern and Southern Hemisphere. 

What we would like to know is: Is the United States prepared te 
take the present production of rutile available in Australia during 
the years where shipment is possible, preceding any war effort 
whether the sea lanes are open or not. 

We realize that this mineral is not a lightweight material that can 
he flown in. We would prefer to see it produced in the United state 
because they have the Ingenuity for it. Australia is not a wealthy 
country in relation to capital wealth. She is not productive enough 
Her labor capacity is limited, inasmuch as she has a population of 9 
million at the moment, which is growing. She is approximately 12 


‘ 
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l«y 
000 miles from Great Britain, where most of the production effort is 
centered for the British Empire. 

[ am purely and simply appearing here before Mr. Malone and the 
committee to find out how we can be helpful should the United Stat: 
Government or the United States manufacturers desire our rutile 
also, to anticipate increased production methods over there in-rela 
tion to an increased demand. 
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Senator Martone. I think you put your finger right on the vital 
nerve. You were probably here when I explained the responsibility 
of the committee in determining the availability of these critical ma- 
terials to the United States in wartime, and its increased economy, 
and for its security. Many believe—and I think from your conver- 
sation perhaps you have an idea—that if the third or fourth, what- 
ever they call it, allout war started, perhaps it would be very difficult 
to ship heavy material and shiploads on the water surface from any 
country across a major ocean. Many of our people believe that. 
Therefore, as long as we are threatened with a war, we build our- 
selves 7 to tha point where we are apparently expecting a war or, 

t least, have to be in a position so that our potential enemies do not 
think tae! s any use to attack us if we are to prevent a war. We are 
on a war economy. 

The job of the committee is not to interfere with trade, normal 
trade, but to determine availability of these supplies in wartime. 
There might be a little difficulty if we were to develop domestic sources 
for wartime. You are familiar with mining operations if you are 
in the rutile business. Any company that develops a deposit of any 
thing has to sell it as it goes along, so if you have a going concern In 
the mining industry, ilmenite or rutile, in this country, it might be 
a little difficult to hold it in abeyance for a war. I can see your point 
exactly, and that is the reason I am glad to hear from you. 

You say there are 7 or 8 companies there interested ¢ 

Mr. SuackMan. Operating at the moment. Two American com- 
panies at the moment. 


AMERICAN INTERESTS IN AUSTRALIAN RUTILI 


Senator MALongr. Who are the American companies ? 

Mr. SHackMAN. Titanium Alloys, a division of National Lead Co.; 
there is also Metal Recoveries Propriety, Ltd., Ventures, Ltd. 

Senator Martone. British? 

Mr. Suackman. Canadian, with intense American connections. 

Senator Martone. Probably controlled in America? 

Mr. SuackMan. I wouldn’t say that. I do not know their corpo- 
rate structure. I would say that they are controlled worldwide by 
English and American interests, primarily, in relation to the fact 
that their company is tied up with the United States. 

You state or you are trying to propose here a required production 
of approximately 200,000 tons of titanium sponge by a specific 
period. 

Senator Mavonr. Annually. 

Mr. Suackman. Which would be your requirements. 

Well, on the present breakup of utilizing rutile, that would take 
about 214 to 1 on the raw mineral; that would bring the need for 
rutile, whether it is rutile or titanium slag—titanium slag is about 
314 to 1 breakup—it would bring it in the vic inity of 700,000 tons 
of rutile. Australia at the moment could not produce that type of 
production. 

Senator Matoner. All eight companies? 

Mr. SuackMan. All eight companies. Last year, if I have the fig 
ures correct, there were 38,000 tons of rutile produced in Austr: alia, 
The United States produced a comparable 10,000 tons; not actually 
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rutile; it is lencoxene, which is produced by the du Pont Corp. in 
Florida. That, as you can see, is only a minute fraction of your re 
quirements. It would take Australia at their present production rat 
20 to 25 years to give you your requirements unless they expanded 
their facilities. 

If the United States at the moment were considering expanding 
their titanium sponge production, they know, and we know, that at 
the moment the rutile is a successful product in the production of this 
particular metal, and we think that titanium slag will also be success 
ful. As yet it has not proven successful in the mass production stage. 
Should the United States be considering tarting se\ eral new plants 
so they can get into a production stage in the event of war, they would 
need titanium slag in the experimental stage, possible production 
stage, or rutile, which could go right into production. 

The present market of rutile, as I said, was fairly low. It is forcing 
some of the producers to sit back and possibly be absorbed by larger 
companies, if the companies wish to take that risk, or go out of bus- 
iness, Which in effect would reduce the amount of rutile which can 
be supphed to the United States by other world markets. 

We are not interested in begging or pleading with the United 
States to buy our production. We would like to see them do it on 
some equitable basis. If they want to set a price fixed ona particular 
material and wish to stockpile it as a strategic metal, I know they 
have taken it off the Strategic metals list, but if they desire to stock 
pile it, | am quite certain that the Australian Government and the 
Australian manufacturers could et together on the fixed price over 
a period ot time, possibly ),; LO; 16 years. 

It would mean this: That in the interim period, in view of the fact 
that there is a lag in the production with relation to titanium slag, 
it would mean that the United States, by putting this material ba: 
on the strategic basis, could stockpile it again, and would then come 


} 
h 
l 
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into the buying market. At the moment she is no longer in the market 
for rutile. As you know, the principal source at the moment is Aus 
tralia. QOur estimated reserves there are pretty difficult to compre 
hend. The funds of the Australian mineral departments are fairly 
limited. They cannot go out and develop or bore areas to find what 
the reserves are. ‘They depend upon the specific manufacturer to go 
out. and prove his own reserves. Well, each manufacturer does that 
but he only proves what he is going to use in the next 2 or 3 ye 

He knows that there is sufficient available. 

sO probably the present fioures which may be available as to the 
amount of reserves Australia covers is probably about one-one hun 
dredth of what actually is there. 

If Australia, as a rutile producing nation, could be of any use to 
the United States at the moment in the production of rutile, we would 
be prepared to enter into some sort of an agreement. The ivreement 
naturally is one-sided. It is dependent upon the United States. 

Senator Martone. I think that is a very fair statement of your posi- 
tion, and I can understand your position. 

Do you have any questions / 

Senator Murray. No. 

Senator Martone. General? 
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General Merzcrer. No. 

Senator Murray. We are talking a lot in this country about inter- 
national trade and free enterprise and reciprocal trade. It seems to 
me that Australia, being a friendly nation, belonging to the nations 
that are allied with the United States, ought to be able to get into the 
market here without any agreement even. 

Mr. SHackmMan. Well, there again, they are in the market; there is 
no question about that. Australia sells most of its rutile to the United 
States. It is not a matter of market. We are interested in whether 
the United States would be thinking about our mineral as a long-range 
development, or do they wish to just say they will buy what we offer 
and “Take your competitive market,” which we are quite willing to 
do if the United States does not want anything else. We are not going 
to ery about it; continue the way we have been doing. We can sell our 
present production possibly at lower prices, because the market is a 
bit more competitive; we can sell to West Germany; we can sell to 
Great Britain. Possibly, Great Britain might have the idea of put- 
ting up their own plant in Australia. At the moment they have a 
small pilot plant in England, which will be capable of producing about 
1.500 tons per year of titanium sponge. You are probably aware 
of that. 

With the raw material lving in Australia, it might be more advan- 
tageous for England to produce in Australia. But if the United 
States is inclined to and wishes to buy the mineral, Australian manu- 
facturers at the moment can increase their production if they are given 
any indication that there will be a market for their increased 
production. 

Senator Martone. Do the Germans have plans for production of 
titanium ? 

Mr. SuackMan. That is correct. 

Senator Martone. Are they producing any now? 

Mr. SwHackman. A pilot plant is in erection stage at the moment. 
West Germany has been buying rutile. They bought fairly heavily 
about a year and a half ago, and they are contemplating titanium 
production. As you know, they are a manufacturing nation, and it 
seems foolish to think that they won’t start their own plant there. 

Senator Maronr. Do the Australian people have any information 
on the possible Russian production ? 


SHIPMENTS OF RUTILE TO EUROPEAN FREEPORTS 


Mr. Suackman. We do not have any whatsoever. We understand, 
purely and simply word of mouth, that some of this rutile which we 
are shipping out has been going into free ports. Well, it could be 
going anywhere. 

Senator Martone. Where are the free ports? 

Mr. SHackMANn. Specifically, I couldn’t state as such, but I think 
some has gone into Trieste and possibly some other nations. You 
could probably get that from your Commerce Department. 

Senator Martone. Do you know where you are shipping materials 
outside the shipments to Germany 4 

Mr. Suackman. Yes; we usually known where we are shipping. 

Senator Martone. Well, is it going into these so-called free ports? 

Mr. SuackmMan. Well, there was some that went in under license. 
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/ 


Mr. ApterMaANn. Trieste, Rotterdam / 

Mr. SHACKMAN. Not that I know of. 

Mr. ADLERMAN. Any to Rotterdam / 

Mr. SuackMaNn. There may have been some. 

Mr. ApLterMAN. Hamburg? 

Mr. SuackMan. Hamburg; yes. 

Mr. ApLerMAN. Bayreuth ? 

Mr. SuAackMAN. No. 

Mr. ApitrerMAn. Hong Kong? 

Mr. SuackMan. No; the Eastern market hasn’t worried very much 
about rutile. 

Mr. ApterMaAN. Have you had any going into the Scandinavia 
countries ? 

Mr. Suackman. I am not familiar with that. I wouldn’t wish to 
make any statement relative to that. All shipments out of Aus 
tralia are leensed out of Australia. They ire licensed to British 
ports. They may be reconsigned. We do not know that. 

Mr. ApLerMAN. All the ones that go to free ports are licensed ¢ 

Mr. Suackman. Oh, yes, they are definitely licensed. There has 
been no trading whatsoever, direct trading, with any Iron Curtain 
countries. 

Senator Martone. That is, Australia has not had ? 

Mr. SuackMaNn. That is correct. 

Mr. AptermMAN. Any destined to Switzerland, that you know of? 

Mr. SuHackMAN. No; not at all. 

Senator Matone. As long as we are in the trading field, are you 
familiar with the trade agreements that were made during the war 
vears, following the war years, that are in existence at the present 
time between the European nations and the Iron Curtain countries, 
Russia / 

Mr. SuackMan. No; Lam not familiar. 

Senator Martone. At one time, and I don’t intend to FO into it here— 
it is a different subject I put 96 different trade treaties in the record, 
made bv 17 Marshall plan countries with Iron Curtain countries and 
y exactly what they shipped to Russia and what they 


Russia, showin 
received, which ranged from ball bearl os to engines, and it was 
quite a problem and probably still is. 

Still, that doesn’t keep your problem from being acute and from 
being handled if the country involved wanted to do it. 

What arrangements do you have generally with the British Em- 
pire and England in the matter of shipments of goods into England, 
or what you can do if you wanted to produce, we will say, titanium 
in Australia in competition with England, Australian-American or 
Australian capital ? 

Mr. SHACKMAN. Australia deals on an open m irket, a free market. 
She is free to deal with the United States at anv time. 

Senator Manone. She is free either to buy from any nation i 
world without any restrictions or to sell to any nation? 

Mr. SuackMan. She is free to sell to any nation of the world. She 
is free to buy from any nation if she has that currency to buy with. 
The American dollar goes into a sterling pool in the British Common- 
wealth. 


the 
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Senator Martone. Explain that. Will you give us an idea how that 
works / 

Mr. SuackMan. Iam not a financial expert. 

Senator Matone. I know that. Neither are most of us 

Mr. SHackMaNn. Simply a layman’s attitude. 

Senator Mavone. Tell the committee about it. 

Mr. ApLeRMAN. Trace through a transaction if you sold to the 
United States. 

Mr. Suackman. If you sell rutile to the United States at the mo- 
ment, you would receive a letter of credit from a United States bank 
in dollar currency. That would be deposited, to be drawn against 
your account from an Australian bank. Now, you would receive 
payment in pounds, Australian pounds. The dollar credit, if there 
is a favorable allocation to Australia, would remain in Australia, be- 
cause Australia works on an allocation from the British sterling pool. 
If the allocation was unfavorable, it would return to Great Britain, 
and they could therefore buy dollar commodities with the dollars 
which were earned by the Australian Government. 

That is an internal problem in the British Empire. That is their 
own problem. 

Now, regarding reciprocal trading, reciprocity is not allowed, 
whereby you can ship rutile to the United States and take machinery 
back, in effect. You cannot do that. It still operates through a 
dollar pool. You cannot establish reciprocal trade agreements. Ac- 
tually, what is occurring, all of the nations of the British Common- 
wealth are contributing to the strengthening of the economy of the 
British Empire. 

Senator Murray. British Commonwealth. 

Mr. SuHackMan. The Commonwealth of the Empire. Primarily, 
as you know, England is the manufacturing portion of the Empire. 

Senator Martone. Why? 

Mr. Suack Man. Well, at the moment they have the ingenuity for 
it. They heve the material. They have the men. That is going 
back into Br.tish history, I think. It is a political point. 

I aman American myself. So it is pretty diflicult for me to under- 
stand it at times, too, why. 

Senator Matonr. Were you born in America? 

Mr. SuHackMan. Yes; I was born in America. 

Senator Martone. You have an accent. I was under the impression 
you were from Australia. I still say that Australians are more like 
Americans any place you meet them in the world than any other 
people. 

Mr. Suackman. I lived there for quite a number of years. I first 
arrived out there in 1941 with an American organization, and I have 
been back and forth in the past 12 years. I have lived there con- 
tinuously for the last 5 years, 

Senator Maronr. What in general is the range of wages in this in- 
dustry paid there ¢ 

Mr. Suackman. The range will follow a basic pattern. There is a 
basic wage there, which is determined by a commodity range or a 
statistical range in relation to the economy of the country. If the 
price of food goes up, wages go up. 

Senator Matonr. Where do you start?) What is the base wage, 
semiskilled and skilled, we will say ? 
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Mr. SHACKMAN. The basic wage does hot take Into consicde ration 
skilled or semiskilled. 

Senator Matone. Is it all one wage? 

Mr. SHackMan. The labor unions, or the unions, bargain for each 
skill, and they determine that. 

Senator Matone. But what is it at the present time, common labor‘ 

Mr. SuHackmMan. The basic wage at the moment varies in each 
State, but I would say it would be about 111% to 12 pounds, 

Senator Matonr. 1114 pounds per what? 

Mr. SuackmMan. Per week, per 40-hour week. 

Senator MaLone. How many dollars to the pound? 

Mr. SHackMANn. $2.24 to the Australian pound. 

Senator Martone. That is the Australian pound? 

Mr. SuackMan. That is correct. 

Senator Martone. Why is it different from the British pound ¢ 

Mr. SuHackmMan. Well, there again, another agreement, and that is 
dle » ‘ndent upon Australia. Australia can come up to parity to the 
English pound if she so desires, but there again it is a country that 
wishes to stay ee below the British pound. 

Senator Martone. That is approximately $25 a week? 

Mr. Suackman. A bit over $25 a week. Now, our average wage, 
inasmuch as we employ skilled labor, is approximately 16 to 17 
pounds per week. That follows the average wage of all wage earners 
in Austrailia, which runs in about that category. 

Senator Matonr. About $35 per week? 

Mr. Suackman. About $35 a week. That is the average wage. 
That is not the basic wage. That is purely and simply used as a 
yardstick. 

Senator Murray. ‘Do skilled workers get very much higher wage? 

Mr. Suackman,. Skilled workers get much more money. They com- 
pare relatively to the United States. 

Senator MALONE. What would a skilled wage earner get there per 
week ? 


EARNINGS OF SKILLED LABOR IN AUSTRALIA 


Mr. Srrackman. Well, as I said, about £17 to £18 a week, about 
$35 to $40 a week. 

Senator Martone. Skilled labor here is way above that amount. 

Mr. SHackman. Yes, I am well aware of that. Now, in 1941 the 
basic wage was about £4 5s. The pound at that time was worth about 


$3.33. That was the equivalent of anew $14 a week. Now, skilled 

labor at that time was probably getting about £7 to £714 a week. 
Senator MALoNre. ¥ ou see, we als 30 have a basic economic problem 

here, which would be resolved on the Senate and House floor. ‘There 


is no use voing into it now except to this extent 

I am very much interested in your problem, speaking for one mem- 
ber of the committee, and I can see that Senator Murray is also. But 
we also have a problem, and that is the wage standard of living 
difference when you go into competition. 

Mr. SrackmMan. We are not asking to compete with the United 
States. Weare purely and simply selling a raw material. 

Senator MAronr. Isn’t it the same in zine and lead; you are in 
competition whether you like it or not? 
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Mr. SHACKMAN. No, we are 

Senator Martone. Once you are producing it ? 

Mr. SuackMaAn. We are not in competition with the United States. 
If the United States has no need for our material, there is no need. 

There is no use for the United States to buy that particular ma- 
terial if the material isn’t of advantage to the United States. We are 
more than willing to supply it to the United States if we can be help- 
ful to the United States and help them with their production program. 

Senator Matone. It is a nice way of putting it, but we are not fac- 
ing our problem, and we will allow that to go. But the record will 
show your problem, of course, is to sell your material. Our problem 
is to have material that we can get in wartime and have it available 
in wartime, whether we produce it during peacetime or not. 

Mr. Suackman. That is correct. 

Senator Matonr. There is no question but. what you can produce it 
cheaper than we can with your | en and the cost of our labor, so that 
is our problem. 

Mr. Suackman. Just a moment. The material is not available 
here for production. 

Senator Matonr. It is available in this hemisphere without any 
question in ilmenite. 

Mr. SuHackman. Rutile. 

Senator Martone. We have gone all through that. Ilmenite will 
do the work, so that is our problem. 

Mr. Suackman. Well, I am well aware of that. I know that. Il- 
menite has a TiO content similar to rutile. The percentages are 
different. 

Now, if you could use ilmenite successfully at the moment in the 
production of titanium sponge, you would be using ilmenite at the 
moment for the production of that sponge. Australia has a raw ma- 
terial. If it is useful to the United States and available to the United 
States, if the United States wishes to buy it in quantities, wishes to 
increase the ¢ :antity that they purchase, the production of that par- 
icular material can be increased abroad. 

Senator Matone. I think that is a very fine attitude for you to 
take. We will let the record speak for itself. I think we all know 
it is available. 

Now, let me ask you: Could you install titanium production in 
Australia if you so desired, and you financed your company and 
started production just like they are in England or Germany or here, 
and sell it any place you wanted to? 

Mr. SuackMan. | do not think so—this is my personal attitude— 
in relation to a plant for the production of titanium sponge in 
Australia. It takes a considerable amount of money to build. 

Senator Martone. Skip that. I am asking you, if you had the 
money. 

Mr. SuHackman. Certainly. 

Senator Matonr. You have no one but yourselves to consult, if you 
thought the market was there for titanium in the world, and you 
could finance it, either here or in Australia or in Germany—we'll go 
back and build it there—there is nothing to keep you from building it 
and offereing it for sale? 

Mr. SuackmMan. That is correct. 
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Senator Matonr. I think you have made a good witness, and I 
am mightly glad you are here. If you think of any more information 
that you think would be helpful to the committee, don’t hesitate to 
send it in. 

Do you have any more questions ? 

Senator Murray. I have no questions. 

Mr. SuackMan. Thank you very much, s 

Senator Martone. Thank you. Weare id to see you. 

Mr. Holloway of the C rane Co. 


STATEMENT OF J. L. HOLLOWAY, PRESIDENT, CRANE CO. 


Senator Martone. Mr. Holloway is connected with Crane Co., that 
has recently contracted to produce a certain amount of titanium. 

Mr. Holloway, we are glad to see you here today. We know some 
thing about your basic company and have for a long time. We 
know nothing but good about it. It has been successful, as far as 
the chairman knows, at least, in all of its undertakings. We are 
glad to see you undertaking a tough job. 

You have heard some of the testimony ; you know in generé al 
the objectives of the committee. Would you iden tify yourself for the 
purpose of the record and give us any information you think might 
be helpful / 


CRANE CO.’8 PLANT CAPACITY 


Mr. Hottoway. I would be happy to. J. L. Holloway, president 
of Crane Co. Cramet, Inc., a wholly owned subsidiary, has contracted 
with the Government to produce 6,000 tons of titanium sponge per 
annum. 

The plant has been located in Chattanooga. After a very thorough 
study, we found that in our opinion that location fitted best the 
commercial aspects of the entire project. The site oy paration is we 1] 
along and should be completed within a week. The first two build 
ings are well under construction. A very substantial part of thi 
equipment for these two buildings is re: ady for delivery. 

We contracted for the equipment 9 months ago, with the idea that 
if the Government contract didn’t materialize, why, we were going 
to use at least that much in a company project. 

So I fully believe that within 7 months this first stage will be in 
production. There won’t be a oreat deal of sponge. lt mig rht run 
to a couple hundred ton a year. However, the main plant is well 
engineered by now and will be brought into production progressively, 
so that the production from it should start within 12 months. I am 
very hopeful that it will reach its c apac ity within 20 months. 

The plant has been so laid out that it will be a very easy matter to 
add to the facilities so as to at least triple and probably quadruple 
its ¢ apacity. 

We have been, of course, very conscious of the matter of cost. It 
is very important. We have three other methods developed by our- 
selves for producing titanium. But, in our opinion, the modified 
Kroll process, which is to be employed at this Chattanooga plant, was 
the only one whereby we could get quantity production within a mat- 
ter of a few years. 
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Senator Matoner. You speak of a modified Kroll process. What 
do you mean by that ? 

Mr. Hottoway. Well, we incorporate in our process some features 
not in the basic process developed by Dr. Kroll. 

Senator Matone. Features that you have developed in your own 
research ¢ 

Mr. Hottoway. That is right. We have been researching titanium, 
in fact, producing it in a small plant for close to 3 years. 

Senator MALone. When a company such as yours ventures into an 
entirely new field, there is always a good reason for it. Of course, 
there is sometimes a patriotic reason, and that might be plenty of 
reason for it if a war were imminent or if we were now engaged in a 
war. But you are apparently voluntarily, at your own urging, your 
own company, going into this business. 

What do you think of the future of the business? You have heard 
some of the testimony here. The committee is intense ly interested, 
as you probably noticed, in finding out what the present use is, what 
it would be if workable material were available in quantities, so that 
the designers could just forget all about the supply as they may now 
in the matter of stainless steel and aluminum, and just turn loose, 
filling specifications laid down by the Air Corps, as represented by 
General Metzger here. 

Sometimes a man just comin; 1¢ into a business with no inhibitions 
about being stymied for years on production and use, one thing and 
another, has some ideas of his own. What are your ideas about this 
aelakl 


USES FOR TITANIUM 


Mr. Hotroway. Well, I am very optimistic regarding its use. I 
might start though with the Air Force. Through other activities of 
our company, I am very well acquainted with the airframe builders, 
and I know there is a terrific economic need for titanium in the air- 
craft business. 

But going on beyond that, its strength-weight ratio has a great 
economic appeal in other fields. Its corrosion-resistance certainly in 
the handling of sea water makes it very desirable; and last, but prob- 
ably in the long run, far from least, its expansion coeflicient, which 
is very low. 

Senator Manone. It has not been mentioned. 

Mr. Hottoway. Could make it, at a proper cost, a very vital build- 
ing material. 

Senator Martone. What do you mean, “a building material’? 

Mr. Hottoway. Well, in place of steel. Now, I have heard, I 
thought, some rather optimistic ideas on the price of titanium this 
morning. When I start comparing it with the price of steel—it may 
be ridiculous today; I think it is today—but that doesn’t say it can't 
come about. I don’t remember the exact figures, but I think you will 
find that titanium under heat expands only about 15 percent the extent 
that steel expands, and expansion and contraction is a construction 
problem wherever you go. 

Senator Manone. That might be a very important factor. It has 
not been discussed before this committee. 
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Mr. Hottoway. I think that is a long way in the future, as I have 

sald, These other eon? are not here today, and it 1s going to 
take some years to dle ‘ve lop them. 

The big factor that has just been touched upon since | have been 


present is the cost between the sponge and the sheet. So many folks 
keep talking about the cost of the sponge, at $5. Well, let’s say we 


cut it to a dollar. But today your sponge costs vo and sheet costs 
S20. You have $15 to work wit 


Senator Martone. That is the rolled and formed sheets / 

Mr. Hottoway. That is right. Of course, that includes redu » 
the sponge to ingot, but the! rolling that Ingot into sheet. So there 
IS three times as aly dollar to work with bet ween the sponge al 
the finished sheet as there is in the eo ei 

Senator Martone. That is a very interesting spread to an enginee! 


in the business. 

Mr. Hotioway. I think that there is a lot to be learned in the roll 
ing technique. ee I am sure that the—let’s call it instability of 
ingot produced t o date as bee! \ high cost In rolling. 


Senator Maton The nonuniformity ¢ 
Mr. Hotzoway. That is right. One of our objectives is, first, t 
produce uniform ngot of whateve lloy or pure titanium. a thie 


at present we have made arrangements to have it rolled in a spe ialty 


mill, a small mill accustomed, day after day, to rolling h gh cost hig! 
alloy materials. Eventually, 1 think that we should have our rolln 


mill. 

Senator Matonr. Not try to do it in a steel rolling mill at all, but 
have a special rolling mill? 

Mr. Hottoway. That is my idea. 

Senator Martone. That would naturally come when the volume 
justifies it, 1 suppose / 

Mr. Hotioway. That is right. 

Senator Matonr. What did you think of the testimony here thi 
morning about extrusion methods of forming this metal ? 

Mr. Hotvoway. I think it is very appropriate, very interesting. 
Of course, 2 will = app ") to many things. ‘To the shapes it can be 
extruded, is the No. J iethod i could envision; have your least 
prob ylem as scr tp, and as was said, you have a oreater opportun ty 
of, in effect, covering up minor de fects in the ingot voids. 

Senator Matonr. Well, you have been in the manufacturing cg 
ness for a long time. Your company has been manufacturing’ a 
variety of products. Of course, a man of your position watches other 
factories and manufacturers. Has it been your experience and ob 
servation that when a thing is necessary and profitable that generally 
the laboratories and the research men and production engineers solve 
most of the problems ¢ 


Mr. Hottoway. Eventually; never soon enough to suit me 


Senator Maronr. Perhaps that might apply here. At the same 
time I am interested in everyone's prediction that it will be a lone 
time. Kvery once in a while ina laboratory, or a new iden 1) dha 
facturing, sometimes they come rathe. uddently, don’t they / 


Mr. Hottoway. Yes, you have the fortune of dropping on ome 
thing. 

So you believe, er that there is a real future 
business. The committee is interested in getting some estimates, no 
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only the facts of the present use, but the time lag of the availability 
of the material and when it goes in the air. When the time comes 
that they don’t have to look around and know the material is there in 
any form they want it, then could you give us some kind of an 
estimate of what you think this metal might do? 

Mr. Hottoway. You mean in demand ¢ 

Senator Matone. Yes. 


FUTURE DEMAND FOR TITANIUM 


Mr. Hotroway. Tonnage demand ? 

Senator Martone. That is right, tonnage demand. 

Mr. Hottoway. I am sorry; it will be a rank guess. Do you relate 
it to aircraft, the aircraft industry ? 

Senator Martone, Aircraft industry, and then as the price comes 
down, as most of us are convinced it will under some voluntary 
production, into the many civilian uses ¢ 

Mr. Hottoway. Well, I believe under present building programs 
that the aircraft industry today, for warplanes, Government planes, 
lias a demand of at least 30,000 to 35,000 tons per vear. 

Senator Marong. Right now ? 

Mr. Hortoway. Yes, for projected planes. 

Senator Matone. Now, as you heard today, assuming that we keep 
fooling around until we get ourselves into some kind of a war where 
we just have to turn the plane makers loose like we have before—did 
this testimony that you heard this morning from Boeing seem to hit 
the spot ¢ 

Mr. _ LLoway. I am sorry. I didn’t arrive until after that. 

Sel ‘Martone. General, you could probably repeat the testimony 
ase ‘ans I could, under war conditions. 

General Merzcer. The projected estimate, Mr. Holloway, made by 
Mr. Hitchcock of Boeing Aircraft Co., was based upon the World 
War II peak airframe production, which was 1 billion pounds of 
airframe weight. His estimate on that volume of production was a 
titanium requirement of 200,000 to 400,000 tons of titanium sponge. 
He had converted sponge with its attendant loss to ingot in that 
estimate. 

I raised the point, following that statement, that Mr. Hitchcock 
had been referring to the airframe industry only, and that it was very 
possible that requirements for engines and equipments could conceiv- 
ably double that requirement, all of which was based upon a produc- 
tion peak of 1 billion pounds of airframe weight. 

L further made the statement, which I think is reasonable, that is 
that we can perhaps overlook the World War II production expe- 
rience and confine our thinking to this line: In any event, material 
which we engineer into our military weapons within the Air Force 
should be available in sufficient quantities to satisfy the productive 
capability of the aircraft industry, recognizing that chances are better 
than even, in the event of war, that we w ill call upon the aircraft indus- 
try to produce to its maximum ¢ vapability. 

Senator Matone. Then he estimated the amount of titanium that 
will be necessarry annually. It was estimated from 200,000 up to 
800,000. Well, of course, that covers a great deal of country. 


’ 
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But vou are just starting in the business, and in any new business, 
the best estimate vou can get 1s from the people n it, and that is what 
we are trying to do. 

Mr. Hottoway. I would like to ask the General, first, in speaking 
of the aircraft industry, do you include guided missiles ¢ 


STRATEGIC USES FOR TITANIUM 


General Merzcer. Yes, because the aircraft industry today is pretty 


generally the planned source of missile production. I believe it 1 
reasonable to believe that as missiles improve in capability and reach 
the stage of pel fection correspt nding to the mission that would be 
requ red, it will be a phase n phase out Operation for military pul 
po | n phase-in of missiles with a phase-out of piloted 1 
ecratt ] :? eall it pil rf ind pilot] saircraft 
Mr. Hoetnoway. [ asked that question primarily because it is my 

let's call it amateur opinion, from hearsay and discussion—that one 
titanium aircraft of planned design is uppe sed to do the work of halt 


a dozen World War II aircraft. So when we take that World War II] 
peak, to the extent that pilotless aircratt may come way up, sul ject 
to that, maybe we should take one xth of that World War II peak, 
or Whatever number or fraction it ~as to what one of these new Ships 
will do versus the World War IT ship. 

Senator MALONE. You have this to consider also, and we are all just 
dome the best we can to look ahead. We started in World War I 
with one plane to each battery of field artillery. It wasn’t very good. 
it was hardly sa.e for a stray cat to ride in. But the boys rede in them 
just the same. 

Then we came along to World War II. It was just as new a 
field as this that we are talking about now. When some body said 
50,000 airplanes, some believed it; some didn’t. But we reached it. 

Now, this time there are great differences of opinion as to how 
this national defense ought to be conducted. We have foot soldiers 


in 35 to 45 nations. Some people don't believe there are going to 
be any foot oldiers, outside ot the countries Turnishing the foo 
soldiers. They think that with the ou ded missiles and our radal 


and these large bombers and fighters, that we art capable of pro 
dueing, if we have enough of this metal, that you might be able to do 
1 ureas that 
you waht to protect, especially the Western Hemisphere. Vithout 
going any further into that, the methods | 
But it could be the area you are going to cover this time, to control 
the air, will be even larger. 

So your remarks are very helpful in this thing, because it all 
generates ideas, and that is what the committee will have to decide 
when they study the testimony. 

General Merzcer. Mr. Holloway presented the point that aircraft 
of today or the aircraft of the future are designed to perform moré 
missions than the aireraft of World War II. In other words. he 
is referring to the point that fewer aircraft may be required than 
in World War II, and in relating that to the airframe weight, the 
airframe peak in pounds which Boeing used as a basis for an es- 
timate. 


a good deal of your work from here in protecting the a 


r\ a lot to do with 
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[ would like to say it is true that possibly fewer aircraft in numbers 
are planned than would be required. But it also must be recognized 
that the aircraft of today weigh considerably more than the air 
craft of World War II in themselves, and so the ratio of pounds 
to numbers is different today and would not be a disparity, and per 
haps not be as great as the 5 to 1 that you mentioned, not nearly. 

Senator Marone. General, we don’t want to get ahead of you in 
this business, but some peop - say if you are going to have airborne 
troops, you may build bigger p anes than even are on the boards 
the present time. 

That is possible; isn’t it 4 

General Merzcer. That is very possible, si 

senator MALonre. Most of the information on materials to help 
get these planes otf the ground is classified, anyway, so we cant go 
much further into it. But we certainly appreciate your appearance 
here and your interest in the work of the committee. 

Mr. Hottoway. Thank you, sir. And I would like to leave one 
thought: I ama great advocate of a strong Air Force. When I say 
“strong.” I mean insurmountable. 

Senator Manone. The best one. 

Hottoway. Thank you. 

Senator MALoNe. That completes the witnesses who have ap 
peared from out of town. 

It is planned to invite you, General, to make any kind of a sum 
mary statement that you care to. We have asked you especially 
to come here. You have been very helpful all through the hearings. 
and we lean heavily on you to keep our own feet on the ground. 
Would you care to make a general statement at this time? Of course. 
we are not through with you, you understand. We will invite you 
to Washington when we have further hearings. 

General Merzcer. Thank you, sir. Senator Malone and Senator 
Murray, In summary, It seems to me it has been clearly established 
that titanium is essential in the aircraft presently being planned 
by the aircraft producers for delivery to the Air Force and to the 
airarm of the Navy. 

It also seems that it has been made clear that titanium is highly 
desirable for commercial aircraft. From the testimony, I feel that 
the strides which have been made within the aircraft industry in the 
development of know-how, for the workability and application of 
titanium, are short of amazing. 

| revert back to last March when the aircraft industry very gra- 
clously attended a meeting I called at Wright-Patterson Air Force 
Base, very similar to this meeting. My objective was very similar to 
the objective of this committee. 

We are well aware, and I particularly in the area of responsibility 
which I have, that there must be ready and available to industry the 
tools to produce the products that we demand to support a de — 
effort or a mobilizational objective, and we are constantly engaged i 
planning to be sure, to the extent that we are able, that we in time of 
dire need, in time of war, do not find ourselves in position of critical 
short supply of any of those tools and, therefore, unable to meet the 
objectives given to us by the President of the United States. 

We have been aware, a few of us—and a few of us, I believe, have 
been accused of carrying the torch for ‘anemia I feel that the effort 
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which we have put forth the past 3 years in an attempt to encour: 
the deve lopme nt of titanium and encourage the p rroducers of spong ge 
to increase their production and quantity, and improve their quality, 
have been well justified by the testhmony lL have been spivileaied to 
hear, that has been presented to this committee. 

L feel that this committee has within its power an opportunity to 
make a great conti bution to the security of the country. I believe 
that without quesion We Can well find ourselves, in the event of an 
accelerated production of alircratt, in a positlo 1 of severe trouble. | 
don’t believe that we can produce the aircraft that we will be called 
upon to produce and use 1n the cefense of this country unless immed 
ute steps are taken to increase the supply of titanium sponge and 
immediate steps are taken to further the development, the research 
the know-how, in the use and application of titanium. 


We, in our area of undertaking as a military de —— nt, nel lly 
—tay away from committing public fund placed a oul dioieel I 


Congress In basic mate! als, We general ly Conmiiil those funds and 
use those funds in the development of processes aia tech ologic al 
advancements of application of basic materials. We have committed 
considerable funds in those area nd, as evidenced by a project sub 
mitted by the Harvey Machine Co. this morning, we believe that 
know-how is being developed and developed very rap dly, and that 
the expenditure of funds in that area is paying large divide — 

Senator Maronr. That was one of your projects this morn 

General Mrerzcer. That is one of our projects; yes, sir. 

We must look to other agencies of the Government to f irther a 
support the produc tion of the basie materials, and in that area I believe 
the responsibility rests for the increased supply of titanium. We will 
and are consider ng supporting to a minol degre the development 
( { hew processes. We are doin oe it more or less. 

Senator MaLtone. You are talk 

General Merzcer. In the manufacture of titanium, I should have 
said. We do it out of a sense of urgency. We don't feel that we 
properly belong in that field. But unless we are able to secure sup 
port or assist in support being granted in those areas by other Goy 
ernment agencies, the urgency, in our opinion, of an adequate supply 
of titanium will require us to attempt to - port the development of 
new and additional processes in the production of titanium metal. 

I believe, Senator Malone, that I have covered my impressions of 
this meeting. ] deem ita priy ilege to have been here. 

I wish to make it a matter of record that the Air Force will ass 
In every poss ble way to further the object ve of your committee. We 
are most appreciative ot youl efforts. We feel that the attainment 
of your objectives Is essential to the pel formance ot the MISSION A 
sloned to the Air Force. 

Senator Martone. Thank you very much, General. 

You understand there are a lot of important things we could 
doing besides doing this. Iam clear behind in my hunting and every 
thing. |{Laughter. | 

but we are willing to do it because the Senate harges us with the 
respons! bility. We wanted to be charged wit! t L think Senator 
Murr: ay joins me in tha at statement. 

Senator Murray. Yes. 


OS SSN 54 


ne about new processes Y 








326 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Senator Matong. To go back to your testimony in Henderson, 
you estimated that if progress were made as it looks reasonable to 
suppose it could be made in the production of titanium, and reduc- 
tion in the price and the variety of uses expanded as it looked like 
it would, that from 100,000 to 150,000 tons of titanium might be 
necessary in the foreseeable future annually. 

This morning some of the testimony made you sound a little con- 
servative, — I am sure you meant to be. 

You do say, as I understand you, General, as all of the testimony 
in the last 2 di ays, that the metal is a must ? 

General Merzcrr. I honestly believe that. 

Senator Martone. Then it would be a pitiful thing if war should 
come while we had to ration a very scanty supply of such material, 
would it not ¢ 

General Merzcer. It would be short of tragic. 

Senator Matone. We have all witnessed the rationing of materials 
such as zine and lead, chromite, and tungsten. One of the largest 
deposits of the United States is in Montana. 

If proper attention had been given to domestic production where 
we could protect the transportation lines, very little if any rationing 
would have been necessary 

For your information, General, since you did not attend the Wash 
ington hearings, the Bureau of on and Tam not talking 
now about someone appointed at the head of a department that might 
have had engineering training—I am talking about engineers that 
have spent their lives in a field of metals, like an engineer who ha 
spent his life in a study and production of zine and lead, for example, 
and in the precious metals—another matter entirely—but we dug 
those men out of the Bureau of Mines, and they came before this 
committee with their heart in their mouth, you might Say, because 
they were so serious in their testimony. 

And do you know, they made us a list of materials, about 77 of them, 
39 minerals, I believe; and all of those minerals and materials, if 
proper attention is paid to domestic production and proper attention 
paid to the Western Hemisphere production on a 3- or 4- or 5-year 
program, do you know how many of those materials come out that you 
couldn’t be self-sufficient in the production in the Western Hemisphere 
either through replacement, substitution, or incre: ased production 4 

Then we had one of my good friends—has been for 25 years—in the 
Department, Oliver Raleston, who explained at considerable pains 
how you could cut down the use of industrial diamonds through the 
use of other methods in the cutting operations and boring and even 
in diamonds themselves. 

Now, all that testimony is available, and from men who know their 
business; not men who might get it secondhand; and you yourself 
were in business before you were in the Air Corps. You understand 
the engineers; | understand them. And I want to say to you and for 
the record that an engineer who becomes proficient in one or two fields 
in a lifetime has done mighty well. So he is very careful when he 
steps out of his field, because he doesn’t know. 

sut the kind of men who have made most of these reports that have 
been publicized all over the United States and the world, you find 
them running radio programs and other things. They can talk freely 
because they have no responsibility. 
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But this committee is making an earnest effort—Senato1 Murray 
himself has come from Washington out here to be here, and ol ‘Tr 
members of the committee will catch up with us as we LO along— 
because we want to hear the facts. We couldn’ vet the facts any 
place except forcing these men in the production of airplanes to come 
to Washington. They have ho time to come to Washington, sO we 
come here. 

The importance of your testimony, in summation, cannot be n 
derestimated, in my opinion. I want to thank you, General, for com 
ing here, and all of the witnesses who have appeared. 

The committee will now stand in recess until 10 o’cloek the mornin 2 
of the 12th in Salt Lake ( Ity, where we will resume hear nes at that 
point on the matter of how the work of the committee in rearranging 
and amending the Oil-Gas Leasing Act of 1920—and coordinating 
it with the 18/2 Mining Act how it is working out on the platea is of 
Colorado and Utah, in the production of uranium ores. 

It is the feeling of many of us that, just like the raw material 
that goes into titanium, we will find ourselves self-sufficient in the 
production of such material in the United States and Canada or the 
Western Hemisphere if we apply ourselves. 

Thank you all. 

(Thereupon, at 4:15 p. m., the hearing was recessed until Thurs 
day, November 12, 1953, at 10 a. m. in Salt Lake City, Utah, for the 
purpose of taking testimony on uranium.) 
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Untrep Srates SENATE, 
SPECIAL SUBCOMMITTEE ON MINERALS, MATERIALS AND 
cr, Economics, oF THE COMMITTEE ON 
INTERIOR AND INsuLAR AFFAIRS 
W ashinaton. D. ¢ 

The subcommittee met, pursuant to call, at 10 a. m. in rt commit- 
tee room, 224 Senate Office Buil ding, W: ashi OtOn, D. na Senator 
George W. Salis Nevada, chairman of the subcommittee, pre siding 

Present : Senator George W. Malone, Nevada ‘hairman ot the 
subcommittee). 

Present also: Jerome S. A dlerman, counsel to the subcommittee and 
George B. Holderer, subcommittee engineer. 

Senator Matonr. The subcommittee will be in order. 

Let the record show that Gen. Kern Metzger of Wright Airfield, 
Davton, Ohio, is present and cooperating with the subcommittee. 

The subject that will be covered today and tomorrow is the pro- 
duction of titanium. ‘Titanium metal is little known generally, but 
has been known to engineers for years. 


There was practica lly no production until recently, when titanium 
became ve ry Import: int in milit: ary aircraft production. It is also 
very important in commercial planes, but the extent of its use in 
these planes is to a certain extent dependent on the price. We can 
have a better plane with the proper amount of titanium. Its use 
woul | enable planes to increase their payload bv 25 to 35 percent. 
We have Hoa heard testimony from various experts in the field. 
The Cc ommittee hel | a 2-ds ay hear! Ing in Los Angeles a few weeks ago, 
when Mr. Douglas of Douglas Aircraft, and Mr. Gross of Lockheed, 
and representatives of other major companies, including Boeing, pre- 
sented testimony. Their testimony seemed to agree that even with 
the present contract price of titanium sponge at about $5 a pound, rolled 
sheet at about $15 per pound and shapes approximately $20 per pound, 
its use was still attractive enough up to a certain point. As the price 

es down, its use would become more attractive. 

' aeaaaiieoned price, it is probably imperative th: it it be used in war- 
planes. Other nations are known to have the knowledge of making 
titanium, and are making some of it. Therefore it becomes absolutely 
imperative that our warplanes use titanium. 

Right at the moment there is a relatively small amount of titanium 
being produced. The only two places in the United States where it 
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is being produced are in New oa by the du Pont Co., and in 
Henderson, Nev., by the Titanium Corp. The Titanium Corp. is 
owned by Ludlum Steel and National Lead. 

Both corporations have been advanced a considerable amount of 
money, around fourteen or fifteen million, and each of course has put 
in a large amount of their own money. But the testimony shows 
that instead of present production of 2,000 tons per year, if the *y dared 
take the plans up-to-date planes were taken off the drafting board, 
100,000 to 150,000 tons a year would be needed. 

In addition to that, and even more critical, we are dependent for 
the raw materials at the moment on Australia for rutile, which is 
being used at Henderson, and to a fairly large extent on India for 
ilmenite. 

Testimony has already shown that the ilmenite is about the fourth 
most plentiful metallic mineral in the earth’s surface. There is ab- 
solutely no searcity. It is a question of discoveries concentrated 
enough to make it economically available. At the moment it is very 
evident that there is little difficulty in that regard. At the same 
time, we are dependent on foreign nations to a large extent for the 
raw materials. 

ew military strategists of my acquaintance believe that we can 
secure any great amount of heavy material which must be ship ed 
across oceans 1n surface ships 1 in the next world w: ar, on account of the 
improvements in submarines and aircraft. 

In World War II, I was special consultant to the Military Affairs 
Committee, and the Secretary of War on strategic minerals and ma- 
terials, and for a short time with the War Production Board. I re- 
call that the Germans were sinking 80 percent of our shipments of 
manganese and chromite out of South Africa. If we had not whipped 
that menace in a reasonable time at the beginning of World War I], 
we could have lost that war and few people would have understood 
why. 

This committee, in addition to the hearings that will be held today 
and tomorrow on the matter of production of titanium, and the loca- 
tion, as far as possible, of the rutile and ilmenite necessary for its 
production, will hear testimony later from military strategists on the 
lines of transportation that can be kept open when the next world 
war starts. Many believe that we will have a very hard time secur- 
ing any amount of this material across either m: jor ocean. 

I might say that this ilmenite sand that we are getting from India 
is from a little subdivision called Travancore in Southeast India, 
where they pay 11 cents a day for adult labor. For the same labor 
here we pay $15 a day. And it could be that the competition would 
be a little keen even if we do have, as it appears now, all the ilmenite 
we need in this country and Canada. 

In the 1934 Trade Agreements Act, Congress transferred to the 
executive its aie of regulating foreign trade, and the State 
Deparment has injected a political note of helping other nations in 
the production by dividing our markets with them. Evidence has 
shown, as of now, that we are now dependent on many nations across 
1 or 2 major oceans, or both of them, for a great number of these 
strategic minerals and materials, without which we cannot fight a 
war and without which we cannot maintain our economy. It is the 
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duty of the committee to report to the Senate, after holding hearings, 
as to what the effect of this past policy has been and what effect this 
policy has on the availability of these strategic materials in the event 


of another war. 


At this point I will submit for the record a list of the strategic and 


critical materials. 


(The matter referred to is as follows:) 


CURRENT LIST OF STRATEGIC¢ 


GROUP I. 


Abrasive crude aluminum oxide 
Aluminum 

Antimony 

Asbestos, amosite 

Asbestos, chrysotile 

Asbestos, crocidolite 

Bauxite, metal grade 
Bauxite, refractory grade 
Beryl 

Bismuth 

Cadmium 

Celestite 

Chromite, chemical grade 
Chromite, metallurgical grade 
Chromite, refractory grade 
Cobalt 

Columbite 

Copper 

Corundum 

Diamonds, industrial 
Fluorspar, acid grade 
lluorspar, metallurgical grade 
Graphite, amorphous lump 
Graphite, crucible grade 
Graphite, lubricant and packing grade 
Kvanite 

Lead 


AND CRITICAI 


ACQUIRED BY 


MATERIALS FOR STOCKPILIN( 


PURCHASI 


Magnesium 

Mang ore, grade 

Manganese ore, chemical grade 

Managanese ore, metallurgical grade 

Mercury 

Mica, muscovite 
and better 

Mica, muscovite biock, 
tube quality) 

Mica, muscovite film 

Mica, muscovite splittings 

Mica, phlogopite splittings 

Molybdenum 

Nickel 

Platinum group metals, iridium 

Platinum group metals, platinum 

Quartz crystals 


Rare earths 


battery 


anese 


block, stained 


Lot “dl 


stained (radio 


serenium 


Titanium 
Tungsten 


\ inadium 
Zine 
Uranium 
Thorium 


Nonminerals 


tristles, hog 

Castor oil 

Coconut oil 

Cordage fibers, abaca 

C‘ordage fibers, sisal 

Cotton, extra long staple 

Feathers and down, waterfowl 

Ilyoscine 

lodine 

Jewel bearings, instrument jewel except 
vee jewels 

Jewel bearings, sapphire and ruby vee 
jewels 

Jewel bearings, watch and timekeep- 
ing device jewels 


GROUP II. 


Opium 

Palm oil 
Py ‘ethrum 
Quinidine 
Quinine 
Rubber 

Sapphire 


crude natural 
and ruby 
Shellac 
Silk 
Sperm oil 
Tale, steatite, block 
Vegetable tannin extract, chestnut 






Vegetable tannin extract, quebracho 
Vegetable tannin extract, wattle 


ACQUIRED BY TRANFER OF SURPLUSES 


Minerals 
Bauxite, abrasive Mica, muscovite block, stained and 
Cryolite, natural lower 


Graphite, crystalline fines 
Ilmenite 


Mica, phlogopite block 
Platinum group metals, osmium 
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Minerals—Continued 


Platinum group metals, palladium Selenium 
Platinum group metals, rhodium Zirconium ore, baddeleyite 
Platinum group metals, ruthenium Zirconium ore, zircon 


Rutile 


Nonminerals 


Agar Optical glass 

(Cotton Peppe r 

Diamond dies Tale, steatite, ground 
Iiemetine Wool 


Senator Martone. On the 30th of this month, we start hearings on 
petroleum. The same situation is true of petroleum. We obtain 
petroleum from the Middle East and other nations, and are now ra- 
tioning production in the oil producing States in the United States. 

Today we will start our hearings with Dr. KE. A. Gee, vice president 
of Ek. L. du Pont Co., Wilmington, Del. 

Mr. Gee, will you come forward and have a seat. 


STATEMENT OF EDWIN A. GEE, MANAGER OF PLANTS TECHNICAL 
SECTION, PIGMENTS DEPARTMENT, E. I. DU PONT DE NEMOURS 
& CO., WILMINGTON, DEL. 


Mr. Ger. Thank you, sir. 

Senator Matonr. Mr. Gee, you understand the objectives of the 
committee. We have called you because you have been designated 
by the company as a person who understands the status of production, 
the source of the raw materials, and something of the details 
production. You may identify yourself for the benefit of the com- 
mittee, and if you have a statement, you may either read it or comment 
from it and offer it for the record as a part of your testimony. 

Mr. Ger. Thank you, Mr. Chairman. 

My name is Edwin A. Gee. For the past 6 months I have been 
manager of the plants technical section, pigments department, FE, I. 
du Pont de Nemours & Co. Previous to this time I was in charge of 
research and development on titanium metal for the pigments depart- 
ment. In response to the committee’s request for i personal views 
on present demand for titanium metal, future supply and potential, 
[ am pleased to submit the following information : 


RESEARCH BY DU PONT ON TITANIUM 


The pigments department of the du Pont Co. undertook scounting 
research on titanium metal in 1944 and a formal research program 
was established in 1946. This program culminated in the design and 

construction of the first of three pilot units in July 1948, and in 
September of the same year titanium was first offered for commercial 
sale. 

The sole purpose of this limited commercial sale was to try to 
determine the extent of the potential market for titanium metal. In 
the case of any new chemical product we must do this to learn at what 
price, and in what volume, it can be sold. 

But let me emphasize that we did not then, nor do we now, have a 
process which will produce titanium metal at a cost which would 
justify any large scale expansion for the civilian market. 
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PROGRESS IN PRODUCTION 


Senator Matone. On what do you base that statement, Mr. Gee? 

Mr. Gre. Primarily on two things, Mr. Chairman. First, as I will 
cover later, we have had no adequate evaluation of the civilian market, 
because there has been insufficient metal available, due to military 
demand, to conduct such an evaluation. 

Senator Matone. I understood you to say that there was noe a 
demand for the material. 

Mr. Grr. I am sorry, sir. I did not understand you. 

Senator Manone. | Say Il understood you to say that there was not 
a demand in the civilian market suflicient to justify manufacturing. 

Mr. Ger. That is because we do not know the extent of that market. 

Senator MaLtone. What you mean to say is that you do not under- 
stand the market and you are not sure that there is such a market? 

Mr. Ger. That is correct. 

The second important point which I will also cover is that the 
present process, being a batch process, has all of the inherent limita 
tions of batch processes generally and may shortly become obsolete. 

Senator MALONE. Why would it become obsolete ? 

Mr. Gee. This new and infant industry, titanium, is in the very 
early stages, and major progress is being made technologically, 
tL think the progress over the last 5 years has been virtually without 
metallurgical precedent. At this rate it appears quite possible that 
hew and Improved processes will be developed which will make the 
present facilities obsolete. 

Senator Martone. Dr. Gee, when I ask you these questions, you are 
probably aware that we both have some idea of what the answer will 
be, but I am trying to compile a record for the other members of the 
committee and for the public. 

Mr. Ger. Certainly, sir. 

Senator MALonr. Testimony already received by the committee 
shows a very considerable civilian market, even at the present price. 
Also you and I both know that the Bureau of Mines and private com- 
panies are working very hard on a continuous process, and electrolytic 
processes and other types. Would you explain, as you go along. ol 
when you finish your statement, what possibility you feel there is of 
success, 

Mr. Ger. Yes, sir: I think I will cover that. 

If | mav suggest L think in the first three pages of this I will cover 
the bulk of the important points that you have ju t raised, and then 
we can go on from there, if that is all right. 

Senator Martone. Very well. Proceed, please. 


OUTLAY BY DU PONT CO. ON RESEARCH 


Mr. Ger. The du Pont Co. has already spent more than $4 million 
for titanium research, and we are continuing this research at a cost to 
the company of approximately $1 million a year. The major portion 
of the research is directed toward the discovery and development ofa 
lower-cost process which we believe is essential before there Call be 
widespread military and civilian use. 

Anticipating the need for even larger quantities of titanium metal 
in order to evaluate adequately the market, design for the first semi 
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commercial plant was undertaken in 1950 and 1 year later this unit was 
started up at Ne wport, Del. This p ylant had a nominal design ¢ apac ity 
of 1% tons per day, although engineering improvements have per- 

mitted operations at 214 tons per day for the past several months. 

The foregoing development program for titanium production was 
carried forward without Government assistance. 

Senator Martone. I understand you to say that your capacity to 
product titanium is 214 tons per day? 

Mr. Gen. Approximately. 

Senator Matong. That is your total production ? 

Mr. Ger. Yes, sir. 

Senator Martone. What does your contract call for? 

Mr. Ger. In terms of production ¢ 

Senator Martone. Yes. 

<p Ger. We have a contract which was entered into on July 24 of 
1952 to the best of my recollection in which we are expanding our 
present privately owned 21% tons per day plant to a combined capacity 
of approximately 10 tons per day. 

Senator Matone. Your contract provides for 10 tons per day? 

ee GeE. No, sir. The contract spec ific: ally covers the ad litional 

6 tons per day. 

Senator Matonr. But a total of 10 tons per day? 

Mr. Geer. Our contract is only concerted with the additional 714 
tons. 

Sen: pred Martone. That would bring you to 10 tons per day. 

Mr. Ger. Yes, sir. 

Senator Martone. The terms of your contract are of no concern to 
the committee exce pt as to the amount and the price. 

Mr. Ger. Yes, si 

Senator Maronr. I suppose you will cover that as you go along. 

Mr. Ger. Yes, sir. 

Senator Martone. Now, it is the understanding of the committee 
that we have 2 companies producing a total of 10 tons per day. You 
are one of them. 

Mr. Ger. Yes, sit 

Senator Martone. The Titanium Corp. is another one. 

Mr. Ger. Yes, s 

Senator Masui, After 3 years, they are producing less than 4 
tons per day. It is around 314 to 4 tons a day. I understand you 
are now producing a total of 214 tons per day. 

Mr. Ger. Yes, sir. 

Senator Martone. The purpose of the commitee is to show the 
use of the material which we have already done in our hearings, the 
extent of the contracts let by the Government, and the cost to the 
Government and the progress made. 

Mr. Ger. Yes, sir. 

Senator Maronr. Thank you. 

Mr. Ger. Yes, sir. 

Senator Maronr. You are producing about 614 tons, both com- 
panies together, Titanium Corp. and du Pont Co., instead of the 
20-ton total contracted for. 



























STOCKPILING STRATEGIC AND CRITICAL MATERIALS 335 














PRODUCTION CAPACITY OF DU PONT CO. 

Mr. Ger. The plant, Mr. Chairman, which we now have under 
construction was not scheduled to start up until the middle of 1954. 
The present pan which we are operating, our privately owned plant, 
is producing, as I said, approximately 24% tons per day. Actually 
we have expended considerable sums in improving our technology and 
I believe for the last few months we have actually produced about 
3 tons per day. 

Senator Matonr. Then practically speaking, you have not started 
on the contract with the Government. 

Mr. Ger. That is correct. 

Senator Martone. The contract was let July 1952, and you really 
will not start on the additional production until July 1954. 

Mr. Gee. That is approximately correct. 

Senator Matonr. The information that the committee is trying 
to secure for the Senate of the United States is first the importance of 
the material. According to testimony of General Metzger, who is 
here today, and very much interested in your testimony, no doubt 
knowing most of the details alre: ady, we need 100,000 tons. So we 
are not doing very well so far. We would like to find some way to 
help you or anybody else to produce the titanium, if titanium is as 
important as the general and many others in the Department of 
National Defense think it is. 

Mr. Ger. Yes, sir. 

Senatcr MALonr. Some othe country might beat us to the punch. 

Mr. Ger. Total investment by the du Pont Co. for research and 
initial production now approximates $9 million. 

This orderly research and development program, directed toward a 
low-cost titanium metal process and concurrent evaluation of the 
civilian market, was sharply revised by the Government’s request for 
construction of additional facilities. On January 13, 1951, based upon 
the expanding requirements of the Defense Department, Dr. James 
Boyd, Administrator of the Defense Minerals Administration, re- 
quested du Pont to expand its privately owned facilities to 10 tons per 
day. 

Senator Martone. Right at that point, how much Government money 
has been furnished to vou for such expansion ? 















FINANCING OF PONT CO, 





GOVERN MENT 
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Mr. Ger. Our contract called for a Government advance for con- 
struction of approximately $14.7 million, which was to be repaid over 
an estimated 5-year period. We have expended to September 30, 1953, 
approximately $6 million. We have made advances in our technology 
and we believe that our final cost to the Government on the advance 
which we will repay over this estimated 5-year period will be about 
$11.5 million, or savings of about 3 to 4 million. 

In addition to this advance by the Government, we are putting our 
own funds for operation of the plant in the total of some four to six 
million dollars. 

Senator Martone. Right at that point, how are you to repay this 
money ? 
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Mr. Ger. This is an advance which was made by the Government 
because the expansion that was requested was not practical as a com- 
mercial venture in view of the uncertainty of the market that I de- 
scribed, and the possible early obsolescence of the facilities. The Gov- 
ernment advanced these construction funds which we were to repay on 
a poundage payment. For each pound of metal which we produce, 
we will pay to the Government approximately 60 cents. 

Senator Martone. Explain that, will you please? If you dispose of 
this metal in the private market and not to the Government— 

Mr. Ger. This contract calls for sale to the private market which is 
made up, as you know, essentially 100 percent by defense requirements. 

Senator Maronr. Then the private market would really be a Gov- 
ernment market. 

Mr. Ger. Yes, sir. That is correct. 

Senator Matonre. What price do you get for this material ? 

Mr. Gee. The present selling price of titanium sponge is $5 a pound. 

Senator Martone. Is that the price that is generally considered 
standard at the moment? 

Mr. Ger. I believe so, sir. 

Senator Maroner. That is the price that Titanium Corp. secured. 
Suppose you did not complete your contract? First, how much of this 
material are you supposed to produce and during what period of time / 


PRODUCTION FIGURES 


Mr. Ger. If I may refer to page 5 of my statement I would submit 
table 2 for the record, Senator, which shows that we estimate reaching 
capacity production of 900 tons per quarter in the second quarter of 


1954. 

Senator Martone. 900 tons per year ? 

Mr. Ger. Per quarter. In the second quarter of 1954. Our forecast 
for 1955 is 3,600 tons which is our contract obligation. 

Senator Martone. 3.600 tons for what interval ? 

Mr. Gee. Per year, sir. Our estimated production for 1954 is 3,460 
tons annual basis. I would like to add that our construction is now 
approximately 8 months ahead of schedule, and we are now carrying 
out test runs in some of our units preparatory to starting up a plant 
in the last quarter of 1953. 

Senator Martone. In 1955, you would produce the full 3,600 tons? 

Mr. Gee. That is our estimate, sir. 

Senator Martone. How many tons do you have to produce to re- 
turn the $11.5 million that you think you will use? 

Mr. Ger. I think we should differentiate, Mr. Chairman, between 
the present 21-ton plant which is not part of our Government 
contract, 

Senator Martone. And you do not pay 60 cents per pound on that 
particular production ? 

Mr. Ger. That is correct. Our contract is concerned with the 
additional 714 tons. 

Senator Martone. Let us talk about the 714 tons. 

Mr. Gee. Yes, sir. 

Senator Matonr. When are you going to start producing the 714 
tons and when will you reach full production ? 
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Mr. Ger. We expect to reach full production in the last quarter of 
L954, ‘I hat is our forecast. If we produce at that rate for the sub 
sequent 5-year period, we will have repaid the Government advance. 
Senator Martone. What happens to the Government advance if 
you do not produce that much titanium ¢ 
Mr. Gere. That would extend the period i] l 
pay poundage payments until the Government's obligation had been 
fulfilled at 4 percent interest. 
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GOVERN MI NT’S POSITION IN THE EVENT OF DEFAULT 





senator MALONE. Suppose something happened i 
ever produce an amount that would repay the ily mice, Wha Lip 






pens Is there a guaranteed return in any other manne! 
Mr. Ger. I am not an expert on this contract, but it 1 mv recoliec 

tion that the facilities are returned to the Government. 

Senator Mauone. That s, the facilities that you build fon ich 


production 4 
Mr. GER. Yes, sir. The money which we hnvest, which ] This 


combined facility would be some 36 million of our own money, 












would be lost. 
Senator Martone. And the Government money would be lost. 
Mr. Ger. And our own also, sir. 












PROCESS USED BY DU PONT 











Senator Manone. That is not a point igainst the du Pont Co. 
Do not misunderstand this committee. We want to help you and 
waht to help increase the production if it 1s as Important as General 
Metzger and others believe it to be. But we do want to know under 
what conditions, for the benetit of the Senate, the contracts have 
been let. Is there a clause in your contract that if there should be a 
new process developed that could make the Kroll 

Mr. Ger. We use magnesium reduction of titanium tetrachloride. 

Senator Matonge. Known as the Kroll process ¢ 

Mr. Gree. It has been known throughout the Bureau of Mines as 
the Kroll process. Magnesium reduction of titanium tetrachloride. 

Senator Martone. It is generally known to the public as the Kroll 
process, is it not? You simply improved the process, but you do not 

















change the batch process. 

Mr. Gee. It is a batch process. 

Senator Martone. And you use the same ingredients and perhaps 
add others, but generally it would be known as the Kroll process, 

Mr. Ger. It could be. 

Senator Martone. I think you have gone a good ways for an eng 
neer, Suppose an electrolytic process or some other process were 
suddenly developed that would make this equipment obsolete, is there 
a clause in your contract by which the Government absorbs loss for the 
obsolete equipment? I believe they should, as a matter of fact, in 
order to ease your mind. I just want to find out for the record what 
it cloes do. 

Mr. Ger. Yes, sir. You recall that when I read earlier we under 
took this expansion at the Government’s request and we would not 
have undertaken it under normal circumstances. 
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Senator Martone. I understand all that. I asked you if there is a 
paragraph in your contract that provides for that. 

Mr. Geer. It is my ret ‘ollection that there is, sir. Under the contract, 
as I recall, if a new process is developed— 

Senator Martone. It does not matter whether you develop it or 
somebody else. 

Mr. Ger. Yes, sir. If a new process 1s developed by the industry as 
a whole, which renders our 714-ton plant obsolete, and our own as 
well, I might add, we can at that time request the Government to 
accept the return of these facilities. 

Senator Martone. It would not be exactly a return. They could 
just accept the facilities or assignment of the loan. 


GOVERN MENT’S POSITION CONTINUED 


Mr. Ger. Yes, sir. That is the unamortized portion of the loan that 
has not been paid, 

Senator Matone. That is what I wanted t show for the record, 
because if they did not do that, would it not “ very unlikely that any 
resp msible company would take a contract when they know that 
even they themselves are trying to make their own process obsolete / 

Mr. Ger. That would certainly be my opinion. 

Senator Matonr. I think that is generally held. It is a fact that 
there isa clause that takes care of all such contingencies. 

Mr. Ger. I think it is worth pointing out also, Mr. Chairman, that 
under our contract we also have a sizable financial stake which could 
be lost in the event of this obsolescence. 

Senator Martone. I understand that perfectly. For the purposes 
of the record, this committee is not trying to find fault. It is trying 
to find ways to help you. 

In your opinion, under your present process, what might be the 
minimum cost for this sponge material or any type of material vou 
might turn out? Iam not talking about $5 we know you are going 
to get under this contract, because we know several people are inter- 
ested in getting into the business. 

Mr. Ger. Mr. Chairman, we are optimistic that when this 714-ton- 
per-day plant approaches full production, we will be able to reduc e 
the selling price of sponge. 1 personally think it is conjectural to 
attempt to put an exact number on it at this time. I say that for 
two reasons. 

First, we have to assume that we are successful, and secondly, we 
have no experience in the operation of a titanium metal plant of 
this size. 

Senator Manonr. No one else has either. Is that true? It is a 
new field. 

Mr. Ger. I think that is correct, sir. 

Senator Martone. But you do think it will be materially reduced. 

Mr. Ger. Yes, sir, I think it will be reduced. 

Senator Maronr. Would you care to say by what percentage? 

Mr. Grr. Quite frankly I would prefer not to, because it would be 
a sheer guess on my part. 

Senator Marone. Are you having any difficulty in producing the 
quality of material that is required under specifications under the 
Brinell hardness system ? 
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Mr. Ger. When we first began producing titanium in 1948 we were 
fortunate if the hardness was under 200 Brinell. At the present time 
average hardness is below 160 Brinell. I don’t mean to imply by 
that that we have not had quality difliculties. Such are not uncommon 
in our new product development. I believe, however, that we have 
satisfactorily met all purity requirements to date, and it is my expecta 
tion that we shall be able to continue to do so. 

Senator Martone. You think as you go along in the construction 
of this additional 714-ton capacity that as you go along you will 
whip the problems of uniformity of material, workability of the ma 
terial and the working of the sheet metal into shapes so they can be 
used readily ¢ 

Mr. GEE. We only produce “as far as the sponge is concerne l, Mr. 
Chairman, as you know. 

Senator Martone. But the quality of the sponge has improved 
markedly ? 

Mr. Ger. Yes, sir. 

Senator Matonr. And it has to do with the quality of the rolled 
inaterial ¢ 

Mr. Gree. Yes, sir. The quality of our sponge has improved mark 
edly as I outlined in answer to the previous question. I think that 
an improvement will continue to be made and we are directing a sizable 
portion of our effort to mproving the quality of our product. 

Senator Martone. Are you conducting experiments on any other 
process, that is, a continuous process of manufacture to replace the 
batch method ? 

Mr. Ger. Yes, sir, we are expending approximately $1 millio: 
annually, exclusive of our investment in plant facilities, and that 
sum is concentrated in research and development of new processes 
along the lines that you have just deseribed. We are hopeful that 
someday we will be able to develop a process which will produce in 
tonnage at a low cost for a civilian market, and I might add may well 
be essential for a large military market. 

Senator Matonr. Would you explain the Brinell hardness formula 
for the benefit of the record ? 

Mr. Ger. Yes, sir. Titanium metal is different from the majority 
of ferrous and nonferrous metals, in that it is extremely sensitive to 
sinall quantities of oxygen and nitrogen. As little as two tenths of 1 
percent oxygen or one tenth of 1 percent nitrogen renders the metal 
virtually useless for most alloving purposes. A test which is con- 
ducted to obtain an approximation of the oxygen and nitrogen pres 
ent is known as the Brinell hardness test, which has been used for a 
number of years in the steel industry. This test consists simply of 
polishing the surface of a small piece of titanium metal and obtaining 
a hardness impression, the size of which is determined. The greater 
the size, the softer the metal. I would like to insert for the record 
at this point table 3 on page 7 of my statement, which shows that the 
metal stockpiled by the Government when it was in excess supply had 
a Brinell hardness specification of 203. The actual average quality 
of the metal that we submitted to that stockpile was approximately 16$ 

Is that satisfactory, Mr. Chairman ? 

Senator Martone. Yes, I believe so. 

(The table is as follows:) 











— 
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TABLE 1.—Actual average quality of all Du Pont metals stockpiled 2 
i 
Specificatior Actua Javerage 
ere quality 
- I 
Titanium 99.3 19.7 percent.! 0 
Iron 0.25 m 0.16 percent 
Nitrogen 0.03 maximum 0.024 percent. 
Magnesiul 0.10 maximum 0.04 percent { 
Chlorine 1.15 maximum 0.10 percent 
Brinel] hardne 203 maximum 168. ( 
{ 
By difference 
\ tilabl i il pment | 


Senator Martone. Does your research program include methods 
for alloying the material? In other words, alloys for actual phys! 
cal use in planes and other ¢ equipment ! 

Mr. Ger. It has been my opinion, and the opinion of the Du Pont 
Co. that we should concentrate our efforts in the fields in which 
we were best qualified—chemical research. The process as known 
today and tle majority of new processes that we now have under 
development are chemical in nature, and for that reason we have 
felt that this is a field in which we showld be interested. We do not 
feel that the fabrication of titanium shapes, sheet, bar alloy sheet, 
alloy bar. is a field Ih which we are particularly qu ilified. For that 
reason we have stopped our development at the point ot producing 
the basic raw material for the industry. 

Senator Mavone. Is not this material, being new, about the same 
as any other new material developed in the past ¢ In other words, 
would you not unticipate that titanium will follow in general, the 
history of, say, aluminum or magnesium’ I am not entirely fa 
miliar with the history of aluminum, but it was so expensive in the 
beginning that no one could use it for anything—maybe 850 a pound, 
3 or 4+ times as expensive as the titanium metal is at the present 
moment. Would you anticipate that larger production and more 
laboratory work and the metal coming into general use would re 
sult in the price dropping and the quality increasing ? 

Mr. Ger. Yes, Mr. Chairman, I agree. Obviously we feel that 
there is a possibility of some day developing a process for a civil 
ian market which can produce in tonnage and at a relatively low 
price. This is the reason for the very large expenditures which we 
have made to date. 

Senator Martone. In other words, the history of all new metals 
follows a pretty definite line of development. Whenever the demand 
is there, the engineers, scientists and chemists produce the material. 
Is that not the history of all the metals? 

Mr. Ger. That is true, with one qualification that the time varies 
as a function of the technological difficulty. That pattern has been 
followed in every Case, I think. 

Senator Manone. It also follows the expediency necessary. If 
all the necessary money were available for such development, and 
this material is as necessary as it would seem from the hearings 
already held by this committee, the development of these processes 
would speed up, would it not ? 

In other words, suppose there had been no World War II, and sup- 
pose there was no threatened emergency at the present time. and 
development of titanium took its general course, then it might be 
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25 years instead of 5, or some reasonable time, before you would 
make even the sacaeid that you are making? 

Mr. Ger. There is no question that production can be expedited by 
large dollar expenditures. I am not at all certain that rapid tech 
nical advance can be made on a similar basis. The incentive which 


has caused this tremendous progress in technology with respect Lo 
titanium metal in the last five years, I think, stems from the impetus 
of free enterprise, and the stimulation of competition. I think that 
— two things will continue to allow very rapid progress. ‘Lhe 

irge expenditures currently being made by the industry 
[ think, are indicative of the faith that industry has in this new 
product. I think that this progress has been excellent, and 1 think it 
will continue to be so, Senator. 

Senator Martone. The hearings so far—and this is the third hear- 
ing, first the Titanium Corp. at Henderson, Nev., second the actual 
and potential users, the major aircraft companies, of this material 
at Los Angeles and now this one—seem . point to the demand for 
the material, and that the committee can be helpful i n encouraging 
additional contracts, if the evidence adds up after we complete this 
hearing and coordinate our report on this particular metal. The 
people responsible for letting these contracts, realize, of course, that 
they are taking a chance with Government money. But if is a 
national defense requirement, with larger contracts will come addi- 
tional speed in the making this material available. The committee 
has felt that it can, then, urge a greater production, that is to say 
by recommending that more Government money go into this material 
Suppose you were making 50 tons a day, wouldn’t 
bring down the cost? 

Mr. Gee. Usually, yes, sir. 

Senator MALoNe. 


as a whole, 


such a volume 


Of course, I intend to ask you more questions 
later but I think you had better proceed with your statement. We will 
try to bring out whatever has not been made clear at the conclusion 
of your statement. 

Mr. Gee. If I may suggest, = Chairman, I think there are only 
three paragraphs which might be helpful, and then if I may have 
permission, I would like to simply insert the balance of the statement 
in the interest of time. 

Senator Martone. I think that is a good suggestion. 

Mr. Gee. You recall that I outlined that our expansion of the 
714-ton plant was not practical as a commercial venture in view of 
the uncertainty of civilian markets, and the possible early obsolescence 
of the facilities, and the Government therefore offered to advance 
the necessary construction funds which were to be repaid over the 
aforementioned 5- year estimated period. 

I also mentioned that a contract to this effect was executed on 
July 24, 1952, and the plant expansion is now under construction. 
I am glad to report that construction is about 8 months ahead of 
schedule and that test runs are now being made in some units of the 
equipment preparatory to actual production, which is scheduled for 
the last quarter of 1953. 


HIGH COST OF KROLL PROCESS 


As of today, I could not recommend to Du Pont management 


any 
further investment for production of titanium metal. Present pro 
2ARRS 54 pt 


I & 
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esses are inherently high in cost. The present market for titanium 
metal is essentially 100 percent military, and the actual size of the 
civilian market is unknown. Finally, the present process has all the 
disadvantages of batch processes generally and would rapidly become 
obsolete if improved methods are developed. 

In view of these considerations I feel that from an economic point 
of view we should not expand at the present time but should devote | 
our efforts to the development of processes having inherently greater 
promise of providing titanium at prices more nearly commensurate 
with the long-range requirements of the civilian and military fields. 

If, in the opinion of the Government, the interests of national defense 
cannot be mt in this fashion, undoubtedly the Du Pont Co. would give 
prompt and serious consideration to Government proposals directed 
toward further expansion. Obviously I am not in a position to evalu- 
ate the military supply and demand situation—except to the extent that 
such data are supplied by Government agencies. 

It is my understanding that in March of this year Du Pont was re- 
quested by DMPA to discuss the possibilities of further expansion to 
meet national-defense needs. In a conference with DMPA officials on 
March 23, 1953, and again on April 2, 1953, the Du Pont position was 
outlined and at that time they expressed their willingness to expand if 
requested to do so by the Government on the basis of national necessity. 
It is my understanding that subsequent to these discussions the entire 
titanium program has Feen under review by the Department of Defense. 

I would like permission if I may, sir, that the entire statement be 
included. 

Senator Martone. It will be accepted in the record as part of your 
testimony at this point. 


PRESENT AND FUTURE DEMANDS 


Mr. Ger. The committee has requested my ideas on present and 
future demand. The Du Pont Co. supplied 303 tons of titanium to a 
revolving stockpile during 1952 and 1953. At the present time, how- 
ever, because of military demand we are oversold, and it is my under- 
standing that the stockpile has been virtually depleted. It is antici- 
pated that this situation will continue, at least until the expanded 
facility reaches full production. 

There appears little question that, if the selling price of titanium 
could be lowered, a sizable civilian market would exist. Tonnage esti- 
mates at varying price levels are purely conjectural, since no accurate 
market forecast has been possible in the absence of a supply of metal 
for civilian evaluation. Production which normally would be chan- 
neled into such markets has been necessarily diverted to defense 
requirements. 

Present demand is, of course, a direct function of defense require- 
ments, and I have available only published information on military 
planning. 

Our production record, together with national production as re- 
ported by the Bureau of Mines is tabulated in table 2. 
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TABLE 2 





Tot 
Du Pont Du Pont United 
unnual ual 

tons I tons i 

ton t 
1948 | 3 10 || 1951_.-- 356 495 
1949 | 14 25 || 1952 1 72 1,100 
1950 | 52 75 || 1953 | 290 2, 000 

| 


1 Reported by Bureau of Mines 
3 Estimated 


The rapid increase of Du Pont production subsequent to 1950 re- 
flects the efforts of the company to meet stepped-up military demands 
following outbreak of the Korean war. 

As far as forecast production from the expanded Du Pont plant is 
concerned, data are shown in table 3. 


TABLE 3.—Forecast production 


1954—tons 19 s 
First quarter. _....- 760 900 
Second quarter | 900 00 
Third quarter... | 900 | 900 
Fourth quarter 900 | £00 
Annual total... ...--- ; 3, 460 | 3, 600 
| 


It may be of interest briefly to consider the reasons for high quality 
requirements in titanium metal sponge. Titanium, unlike the con- 
ventional ferrous and nonferrous metals, cannot be refined for the 
removal of nitrogen and oxygen. When these elements are prese nt, 
there is no known method for their removal, and unfortunately they 
have a tremendous effect on physical properties. As little as one- 
tenth of 1 percent nitrogen or two-tenths of 1 percent oxygen render 
the metal virtually useless for most purposes. 

Tremendous progress has been made in the quality of titanium 
metal produced. In 1948 we were fortunate when the quality of 
metal manufactured was under 200 Brinell; at the present time aver- 
age hardness is below 160 Brinell. I do not mean to imply that we 
have not had quality difficulties—such are not uncommon in new 
product development. I believe, however, that we have satisfac- 
torily met all purity requirements to date and it is my expectation 
that we shall continue to be able to do so. 

During 1952 and early 1953, as previously mentioned, 303 tons of 
metal produced by the Du Pont Co. were purchased by hs General 
Services Administration at the request of the Defense Materials Pro- 
curement Agency. ‘This revolving stockpile or reserve was purchased 
for resale and was in no way connected with the national stockpile 
of essential materials. The revolving purchase and resale program 
was established to maintain capacity operation of sponge manufac- 
turing facilities during the development period of military applica- 
tions. I would like to use, as an example of past quality, the specifi- 
cations under which Government purchases were made together with 
the actual average quality of the 303 tons submitted. 
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TABLE 4. 


Actual average 


STRATEGIC CRITICAL 


Specifications 


99.3 minimum 


MATERIALS 


quality of all Du Pont metal stockpiled 


Actual average 
quality 


99.7 percent.! 


Titanium 

Iron 0.25 maximum 0.16. 
Nitrogen 0.3 Maximum 0.024 
Magnesium 0.10 Maximum 0.04 percent, 
Chlorine 0.15 maximum 0.10 percent, 


Brinell hardness 


203 


168. 





' By difference 
3 Not available on initial shipments. 


In closing this statement, I think it is in order to give credit to 
the farsighted research program of the Bureau of Mines which led 
to this unprecedented expansion in titanium metal. The Boulder 
City, Nev., laboratory of the Bureau of Mines has pioneered many 
titanium metal developments and its program of publicizing the 
metal’s unique metallurgical properties and potential applications 
has stimulated private industry’s present program. Special recog- 
nition should be given to Mr. F. S. Wartman of the Bureau of Mines 
who supervised the bulk of the initial research. 

Senator Matone. You touched civilian uses. Do you have any 
research department that goes into the question of civilian use of 
this material ¢ 

CIVILIAN USES FOR TITANIUM 


Mr. Gee. Yes, sir. In 1948, when we first started up our first small 
pilot unit, it had the specific objective of evaluating the possible 
civilian market. Military demand particularly subsequent to Korea 
has grown at such a rate that we have had almost no metal available 
in the past few years for civilian market evaluation. Even though 
metal was temporarily stockpiled it was at that time earmarked for 
subsequent requirements. In the absence of metal for actual field 
evaluation, it is virtually impossible to obtain good estimates of the 
civilian market. 


FAPRICATORS OF DU PONT’S PRODUCTION 


Senator Matonr. Where is your market for this material now? 
To whom do you sell? 

Mr. Gee. We sell to a number of companies, such as Rem-Cru 
Titanium. We sell the sponge which these companies fabricate. It 
is my understanding that the product of these companies essentially 
goes completely to the Air Force. 

Senator Martone. But you do not know, really ? 

Mr. Gre. No, sir, I do not have accurate data since we are one step 
removed from these sales. 

Senator Matonre. What does your contract provide in the matter 
of sales? Does it simply provide that if you do not find a market 
for it, that the Government will take it at a certain price ? 

Mr. Gee. The Government has that option in the event that an 
adequate market does not exist. I might add, Mr. Chairman, that 
production normally increases in a series of steps while demand grows 
gradually over a period of time. There are frequently periods in 





ge 
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the development of anew product where there Is a temporary excess 


of supply. That situation existed in 1952, when we stockpiled some 
305 tons. 

Senator Martone. That is the Government purchased a certain 
percentage of your output! 

Mr. Ger. Yes, sir. That is one of the main reasons we have that 
arrangement in the contract. 

Senator Matone. In other words, instead of the Government having 
the option to purchase, you have the option to sell it to them in the 
event you do not have another outlet / 

Mr. Ger. The Government has the option to buy. We have to 
offer it to them if we can not sell it els where. It is the Government’s 
option. 

Senator Martone. Regardless of whose option it is, you would have 
to keep it and stockpile it yourself if you had no private sale, unless 
the contract contained a provision that you could sell it to the Govern 
ment for $5 a pound ? 

Mr. Gee. Yes, sir, that is a very important provision considering 
the high value of titanium m« tal; the amount of money which would 
accumulate would be very large ndeed over a ve ry short period of 
time if one were forced to stockpile 

Senator Manone. That Ss true, Speaking a only one meml er « f 
the subcommittee, I heartily agree that they m do that. I wanted 
to make it clear for the record that the Government is forced to ace¢ pt 
any such material you offer to them at $5 per pound if it meets the 
spec fications , 

Mr. Gee. I am not certain that is mv recollection of it. I mig! 


add that this is to be sold at $5 o1 market, w] hever is lower In 
other words, if the market dropped below $5, then we would bi 
forced to sell at that figure. w" 

Senator Matonr, On that point right now, the demand so far 
exceeds the supply that as a mater of fact you could probably get 
more than $5 for it. Is $5 the maximum that you sell it for, or do 
you have to sell it at the market when it is below that 

Mr. Ger. At the maximum of $5 or the market, whichever is lower. 

Senator Martone. As a matter of fact, does not the demand far 


exceed the supply at this moment that there is no danger of if going 
below $5? 

Mr. Ger. It is our objective, Mr. Chairman, to lower the price 
as rapidly as we can. That obviously is in the best interest of all 
concerned. Our program in this direction, as I mentioned earlier, 
was that when the new facility, the 714-ton facility, approached 
capacity operation, we would be able to lower thi price, regardless 
of the oversold condition of the mai ket. 

Senator Matonr. That is a mater of your company policy. What 
I am trying to bring out for the record is this. Is it a fact that 
any time you do not get $5 for it, according to the contract the Gov 
ernment will take it? 

Mr. Ger. They have that option, that is correct, sir. 

Senator Matone. Let us put it the other way around. Suppose 
you offered it to the Government at $5 and someone else offered $4.90 


for it; the Government has to take it under your contract. Iam only 
interested in the one point. 
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Ir. Gee. I realize that. I want to be correct, sir, and I don’t recall 
that. 

Senator Martone. Do you have a copy of the contract with you? 

Mr. Gere. Yes, r. It is a long contract. Let me refer to my 


index 

Senator Mavonr. I think you will find that under your contract 
any time you cannot get $5 a pound for it, you can sell it to the 
Government. That is all Iw unt to know at this point. There will 
alwavs be a ile for it at less than $5, even at $2.50, but you could 
not sell it at $2.50 according to your testimony. 


Mr. Ger. I cannot find that reference. 

Senator Matone. Does it not seem reasonable to you that is the 
way it reads? 

Mr. Ger. It may well be. 

Senator Matone. Will you submit a statement this afternoon, 
undoubtedly you can find it by then, as to whether or not it is true 
that if you are unable to dispose of your sponge on the Government- 
financed facilities, that is, you put some of your money into it too, 
no doubt, but the expanded facilities, at $5 a pound, even if you 
could get $4.99 for it, you can still sell it to the Government for $5? 
Will you supply that this afternoon for the record ¢ 

Mr. Grr. 1 would be glad to, sir. (See letters, p. 347.) 

Senator Martone. Now I would ~g to ask you if you have any 
allocation plan, or if you just sell it wherever the m: arket hs appens 
to be, and if there is any limit to where you can sell it in your contract ? 

Mr. Ger. In our contract, I believe we are first required to attempt 
to sell it to industry. 

Senator Martone. Are you restricted to any selected industry pro- 
ducing war material, or can you sell it to any purchaser ¢ 

Mr. Gre. To the best of my knowledge, all of the material which 
is currently being produced is being disposed of with Government 
guidance. We have had innumerable meetings with representatives 
of the Air Force, and other Government agencies, and we have been 
guided by their advice on the distribution. 

Senator Martone. Let me ask you the question in another way. 
Must you take the Government advice as to where the material should 
go, and if you cannot dispose of it where they say, must the Govern- 
ment take it ? 

Mr. Gere. I am not sure I got the whole question. 

Senator Martone. I will simplify it. If you cannot dispose of it 
for $5 per pound where the Government indicates it should go, then 
are you forced to sell it to other purchasers, or must the Government 
buy it at $5 per pound and put it in the stockpile or whatever it 
chooses to do with it. 

Mr. Ger. It is my recollection that the procedure that is followed 
is that our production is sold to industry if at all possible. If in- 
dustry does not purchase it, I believe then we must offer it to the 
Government. 

Senator Martone. Must the Government take it ? 

Mr. Ger. I am not certain of this, which was the point we dis- 
cussed before. It is my recollection that the Government accepts it 
or we are allowed to return the plant to the Government for their 
use. 





| 
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Senator Martone. Yes. In other words, you just turn the whole 
facilities over to the Government for the loan it made to you. 

Mr. GEE. Yes, sil 

Senator Martone. When you get into production next year and th 
Government suggests where you dispose of this material, and those 
people cannot pay SD, you can then offer the titanium to the Gov- 
ernment. But can you sell it to other purchasers whom the Govern 


/ 


: } } 
} 


ment does not suggest ? Does your contract pro Itsuch a sale 

Mr. Ger. This is my recollection, Mr. Chairman, I will have to 
be frank. It is my recollection that the contract does not deal with 
that particular point, but that as a practical matter titanium metal is 
now under military allocation. We have no option, and we would 
not attempt cert: uinly to exercise one to sell : ny of that metal other 
than where the Governme nt should de sire it to 20. 

Senator Martone. I think that is a correct answer, and I believe now 
it is under military allocation, is it not, General ? 

General Merzcer. In part; yes. 

Senator Matone. But not altogether ? 

General Mrerzcer. No, si 

Senator Manone. Let us assume that 5 or 10 percent is not under 
allocation, are you limited as to whom you can sell? Does the Gov- 
ernment have to indicate to whom vou can sell it? Do you have to 
follow its suggestion if it is not under military allocation ? 

Mr. Gee. I really don’t know. 

Senator Martone. That is another point. Will you find that out 
this afternoon and cive it for the record. 

Mr. Ger. Yes, si 

( The sa Seomielian is as follows:) 


I. I. pu Pont pe Nemours & Co., Ine 
Wilmington 98, Del., November 25, 1958. 
Hon. GeorGe W. MALONE, 
Senate Office Building, 
Washington, D. ¢ 

Dear Senator MALONE: This has reference to several questions which arose dur- 
ing my testimony before the minerals, materials, and fuel economic subcommittee 
of the Committee on Interior and Insular Affairs on November 23. The com- 
mittee requested certain additional information on the following topics: 

1. Exports of titanium metal sponge.—A complete list of our exports since 
initial sale of titanium metal in 1948 is attached. The total of 2,052 pounds is 
less than 0.1 of 1 percent of our total production 

2. Self-sufficiency of North American with regard to titaniferous raw mate- 
rials.—It is our opinion that sizable raw material reserves are available on the 
North American continent. Deposits in Canada, Virginia, New York State, and 
Florida are now being operated. 

In our opinion these deposits will support a sizable increase in titanium metal 
production, but until a firm figure of need is established we are not in a position 
to state that the present sources will support the required tonnage. In addi- 
tion to these deposits other reserves, such as are now known to exist in Cali- 
fornia, will undoubtedly be discovered. 

We wish to point out, however, that numerous technical and economic problems 
remain to be solved before the present Du Pont titanium sponge metal process 
can utilize some of the raw materials currently available. 

As an example, the Allard Lake deposit in Canada is currently under ex- 
ploitation by the Quebec Iron & Titanium Corp. This deposit is reported to 
contain approximately 500 million tons of ore which averages about 30 percent 
titanium dioxide content. The foregoing organization has developed a smelting 
technique whereby high titanium dioxide slag is produced. Even this mate- 
rial, however, when upgraded to 70 percent titanium dioxide content through 
smelting, has inherent technical problems which must be solved before it can 
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be successfully utilized in the manufacture of titanium sponge metal by the 
current Du Pont process. None of these problems appear to be insurmountable 
3. Imports of tlmenite from India.—As I advised, we are expanding our opera 
tion in Trail Ridge, Fla., because of the uncertainty of imports. Over the past 
3-year period we have found it to be increasingly difficult to obtain ilmenite from 
India, probably due to the following factors: 
(a) The Indian pro lueers mav be oversold 
(b) Part of the industry has been nationalized, increasing the complexity 
of negotiations 
(ce) Output at the Indian producing plants undoubtedly has been reduced 
due to the fact that the Indian Government has imposed more stringent 
monazite specifications on ilmenite exports. 
In brief, increasing difficulties in obtaining required quantities of Indian 
ilmenite have led us to expand our Omestiec sources 
4, Sale of sponge to the Government During negotiation of the contract 
between the Government and Du Pont, it was emphasized that the Government 
would not commit itself to take the output of the additional facilities for the 
5-year period. On the contrary, the Government desired to limit its risk to the 
cost of the additional facilities (estimated at $14,700,000). Article III, section 4 
of the contract obligates the Government, if requested by Du Pont, to buy that 
part of 675 short tons of sponge, produced by the additional facilities for each 
calendar quarter, not freely bought by the Government or otherwise sold or 


utilized by Du Pont. If there should be no other sale or disposition of sponge, 





the Government would thus be obligated by this provision to take the entire 675 
short tons per calendar quarter of sponge. However, article VI, section 2 of the 
contract provides that, as to such purchase, the Government will not pay cash, 
but will credit the price against Du Pont’s indebtedness for advances and accrued 
interest. It would be possible, if there were no market for sponge, for the Gov 
ernment to be required to | sponge until advance (plus interest) were all paid 
in sponge Thereafter tl Government is relieved of this obligation to buy 
sponge (art. III, sec. 4, last sentence) The net effect is that the Government’s 
liability under these pro 





visions does not exceed the costs of the facilities (plus 
) and is cffset by the sponge which the Government would receive 


intere 

In other words, Du Pont may pay its in’ebtedness in sponge instead of in cash 
5 Relatio ol ore cost to sponge metal price. As I testified. the cost of ore itself 

is a relatively minor factor in titanium metal selling price. Extensive processing 


of the ore is required, however, before it can be converted to a usable intermedi 

e. The complexity of this processing has a much more appreciable effect on 
tinal metal selling price than the basic ore cost 

As you are aware, impurities in the ore increase as the titanium dioxide content 
ises. This results in processing losses and requires equipment modification 
e have never operated a titanium metal plant with marginal or sub- 
inal ore, limited data indicate that sizable cost penalties and capacity losses 
would result after the technical problems were overcome 





Discussions with our engineers and chemists led to the conclusion that we can- 
not reliably predict the relationship between lower grade ores and selling price 
of sponge metal in the absence of direct experienc e in this field. 
I trust the foregoing adequately answers the various questions raised. 
Very truly yours, 
E. A. GEE, 
Manager, Plants Technical Section. 


Exports of titanium metal, Du Pont 





Amount, . Amounts ’ 

Year pounds Country Year pounds Country 
1918 3 ( la 1950 50 E 
1949 itzerland 1951 0 CG 
1v l Canada 1951 A) 
1919 LD 1951 1, 000 I 
191 2 Holland 1952 50 Can 
1949 10 England 1952 10 England 
1 ) 28 Do 1953 250 Canada 
1919 2 Canada 1953 15 England 
1919 1 Do 1953 1 Japan 
1919 144, Switzerland. 1953 50 Germany 
1919 250 England % : 
19% 135 Canada, Total.- a 12,052 


! Less than one-tenth of 1 percent total production. 


j 
| 
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E. I. pu Pont pe Nemours & Co., INC., 
Wilmington 9S, Dela.. December 8, 1958. 
Hon. GEORGE W. MALONI 
Senate Office Building, 
Washington, D.C. 

Dear SENATOR MALONE: During the course of my testimony on November 23 
before the minerals, materials and fuels economic subcommittee of the Com- 
mittee on Interior and Insular Affairs, the committee requested additional in- 
formation on certain questions. After having had an opportunity to review the 
stenographie transcript of the hearing, I find three additional items that were 
not covercd in my reply of November 25. 

1. Sale of sponge to industry and Government.—Under the terms of our con 
tract we must offer sponge produced to the Government if sales to industry are 
inadequate to justify capacity production (art. III, see. 3). The price which 
the Government would pay for such sponge is the selling price quoted by the 
Engineering and Mining Journal, metal and mineral markets, or $5 per pound, 
whichever is lower (art. IV, secs. 1 and 2). 

2. Sale to industry.—As I indicated, our sales to industry are guided by 
various Government agencies, particularly the desires of the Department of 
Defense, and as a practical matter titanium is now under military allocation. 
This is not specifically stipulated in our contract other than under article II, 
section 2, where industry sales are made subject to priority delivery as may be 
required by law. It is our practice, however, to follow the recommendations 
of appropriate Government agenices concerned with the distribution and utiliza 
tion of titanium metal. 

3. Importation of ilmenite——In addition to ilmenite imported from India, 
some material in the past has been imported from Canada and Norway. 

In reviewing the transcript, I have also noted a number of stenographic errors 
Without attempting to list all of these errors, the committee may wish to cor- 
rect the following items which, I believe, are the more important ones: 

Page 11, line 17, correct July 1, 1952 to July 24, 1952 

Page 15, line 14, the conjunction “and” should follow the comma 

Page 18, last line, “titanium tetrachloride’ is the correct term rather 
than titanium dioxide 

Page 19, line 4, “titanium tetrachloride” is the correct term rather than 
titanium ore. 

Page 36, line 13, should read, * * a very important provision consider- 
ing * *” rather than “* a very important provision of ~ 

Page 44, line 21, should read, “less than one-tenth of 1 percent 
rather than “one-tenth of 1 percent = 

Page 56, line 6, should read, “It is a very short distance of about 50 miles 
to the Sorel smelter and about 600 miles to the Allard Lake ore body.” 

This letter will also serve to confirm my telephone conversation of November 
27 regarding the production of our first batch of titanium metal in the new 
plant on November 24. Only part of the additional facilities are now in opera- 
tion, but a revised estimate indicates that capacity production will be reached 
within approximately 4 months. 

A new production forecast is now available and is tabulated below. This 
represents an estimated increase in 1954 production of 823 tons, and also in- 
dicates that we expect to reach capacity operation in March 1954 rather than 
October 1954. The committee may wish to substitute this latest forecast for 
the one appearing on page 32 of the transcript. 


x * 








Forecast production 


1954 1955 

Tons Tons 
ist quarter 760 100 
2d quarter 900 000 
3d quarter. ¥ 900 900 
4th quarter ‘ 900 900 


Annual total 3, 460 3, 600 
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I trust this additional information answers all of the questions raised during 
my testimony on November 23. 


Very truly yours, 
BE. A. GEE, 
Manager, Plants Technical Section. 
General Mrerzcer. Senator Malone, if I may, I should like to per- 
haps answer your question in more detail. 


COOPERATIVE 





AND VOLUNTARY 





ALLOCATION OF TITANIUM 


Senator Martone. I would like you to very much, because it is a 
very important question, as I will bring out later. 

General Mrerzcer. The supply of titanium metal today is being al- 
located voluntarily by the producers at the request of the Air Force, 
and along specific channes provided by the Air Force. ‘To the best 
of my knowledge there is no involuntary allocation, or in other words, 
a regulation which requires a producer to follow the recommendations 
of the Air Force. It is purely at this point a voluntary undertaking 
on the part of both. 

Senator Matynr. Do you happen to know, General, if the firm to 
whom it is allocated _ not or cannot pay $5 per pound, can du Pont 
be forced to sell it, or can du Pont offer it to the Government? In 
that case nthetiovers nment bound to buy it for the stockpile ? 

General Merzcrr. I really am not familiar with that. 

Mr. Ger. I think the answer to that, Mr. Chairman, would be that 
if the market price, which would be established by this lower than 
$5 sale, existed, then we would under the terms of our contract neces- 
sarily offer it to the Government at the same price. 

Senator Matonr. But are they bound to buy it? I know you can 
offer it to them, Under your contract are they bound to buy it? 

Mr. Ger. That is the point I am going to obtain the information on. 

Senator Martone. You will get the information for the committee. 

Mr. Ger. Yes, sir. (See preceding letter.) 

Senator Matone. One purpose of the question is that it developed 
that the Titanium Corp. is selling their product to certain companies, 
and a certain amount is being shipped to England. As a matter of 
fact, if it is not prohibited by your contract, and the Government 
is not bound to buy it, and refuses to buy it, you could ship it to any 
place in the world. I would like to know about that. 

Mr. Ger. I would like to say that less than one-tenth of 1 percent 
of the metal which we have produced in our privately owned facility 
has been exported. 


EXPORTS OF TITANIUM 





Senator Matone. Less than 1 percent? 

Mr. Ger. Less than one-tenth of 1 percent has been exported. In 
general these were small shipments for research use and in many 
cases were made only at the request of a government agency. 

Senator Martone. Where did they go? 

Mr. Ger. They went to Canada, Great Britain, I believe there was 
one small amount—and these are pounds, Mr. Chairman, because the 
total was less than a tenth of 1 percent—that went to Switzerland and 
I don’t recall the balance. To the best of my knowledge none of this 
material was ever exported to an Iron Curtain country. 
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Senator Matone. We will call England a non-Iron Curtain coun- 
try. You would have no control over its reshipment after it went 


to Switzerland, England, or Canada ? 


Mr. Gere. That is correct. 


STRATEGIC AND CRITICAL MATERIALS 


dol 


For that reason we have been very care- 


ful in our exports, and have been making them only after careful con- 
sideration with the Government agencies involved. 
Senator Martone. What Government agency do you work with in 
that connection ¢ 
y YE +9) : , : °° INV , ; ‘ s] 
Mr. Gee. I am not certain as to what steps are involved in each 
case, but I know that certain permission must be obtained in terms 
of export licenses and I know at least in some cases we have dis- 


cussed it with the Defense Department. 


in every case. 
Senator Martone. Do you have any recollection of sending any to 


Japan ¢ 


Mr. Ger. No, sir: I do not. 


would care to have that information. 
Senator Matone. I would like for you to check and give us a com- 


plete list of the nations to which you have sent this material. 


Mr. Ger. Yes, sir. 

(The information is contained in letter, p. 347.) 

Senator Matonr. We are importing some of the material from 
Japan, and the information we have is that it is very good material. 

Do you know of any other countries in production now besides 
Japan and where we may purchase it / 


Mr. Ger. I do not know, sir. 


I am not sure that is true 


I will be glad to check that if you 


There have been statements in the 


technical press, I believe, that Great Britain has undertaken research 
in titanium. But I have on factual information on that. 
Senator Matone. There is evidence that they are either just getting 


into production or preparing for production. 


Of course, we see con- 


tinual advances in Japan and other nations in Europe that are making 
additional trade agreements. It would seem they already have 
enough trade agreements but they are making additional trade agree- 
ments with Communist China and other nations. I was interested 
in knowing whether you have any control after you sell it to a foreign 


nation. 


Mr. Ger. No, sir, to the best of my knowledge, we do not. 


not certain of that point. 
Senator Matone. Where do you secure your raw material for your 
production ¢ 





Ridge, Fla. 


and pigment production. 


DOMESTIC ILMENITE USED IN DU PONT’S PRODUCTION 


man, led us to open another deposit in Florida this year. 
currently producing about 100,000 tons per year of ore, and expect 
to double that figure, which will allow for some increase in titanium 
metal production. 
Senator Martone. What is this, rutile or ilmenite ? 
Mr. Ger. This material is known as a mixed mineral and is com- 


I am 






Mr. Grr. We secure it domestically from our deposits at Trail 
We are self-sufficient with regard to both our metal 
The uncertainty of imports, Mr. Chair- 
We are 


posed primarily of ilmenite, about 85 percent, with some small quantity 














352 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 











of a weathered form of ilmenite known as leucoxene. It is primarily 
ilmenite and would probably in the language of the layman be called 
ilmenite. 

Senator Martone. Would you explain for the benefit of the record 
the difference between rutile and ilmenite? 

Mr. Ger. Yes, sir. Rutile is essentially titanium dioxide, and to 
the best of my knowledge is in relatively limited supply for large- 
scale production. 

Senator Matonr. In this country? 

Mr. Ger. In this country. I believe the vast majority of the rutile 
produced is consumed in coatings for welding rods in defense applica- 
tions in time of national emergency. 

Ilmenite on the other hand is a mixed oxide of iron and titanium, 
therefore contains less titanium, but is much more abundant, and is 
in relatively good supply in this country. 

Senator Martone. You say rutile is in short supply. The foreign 
nations which produce it are not in short supply, are they? 

Mr. Ger. I am not familiar, Mr. Chairman, with the situation on 
foreign supplies of rutile. 

Senator Martone. We had testimony from a representative of 
Australia that they have all the rutile we could ever use, and naturally 
they are looking for a market for titanium, just like the wool from 
Australia and wheat from Canada and petroleum from the Middle 
East, and all these other materials. That is a natural thing, if they 
can supply all of our needs. But you say that the rutile is the only 
supply we have in this Nation? 

Mr. Ger. Ilmenite. 

Senator Martone. Do you produce any rutile in Florida or any 
other area of your production? 

Mr. Gree. No, sir. There are small quantities of rutile mineral 
which are not separated to the best of my knowledge which may go 
through the process, but they are insignificant. 

Senator Manone. In one of our prior hearings someone believed 
you hs - a rutile deposit in Florida, also. 

Mr. Ger. That is not correct, to the best of my knowledge, Mr. 
Chairman. 

Senator Matonr. Where are you securing your other material 
that you do not produce 7 yourselves, that is, your own company? 

Mr. Ger. Our raw materials for titanium metal manufacture are 
ores which I mentioned were obtained from our own Trial Ridge 
deposits. 

Senator Matonr. Where is Trial Ridge located? 

Mr. Ger. In Florida, generally around, you might say, the Jackson- 
ville area. We purchase the magnesium which we consume in our 
process. We have done this, Mr. Chairman, because we do not feel 

that at the present time it would be economic to construct a magne- 
sium cell plant and in addition magnesium has been available on the 
market. 

Senator Martone. There is no scarcity of the raw material to pro- 
duce magnesium ¢ 

Mr. Ger. Yes, sir. 

Senator Maronr. That comes from sea water and other materials 
very plentiful in this Nation, is that true? 


STOCKPILING STRATEGIC AND CRITICAL MATERIALS 353 


Mr. Grex. We also utilize chlorine, and that is purchased. 

Senator Matonr. How do you spell that ? 

Mr. Ger. C-h-l-o-r-i-n-e. We also purchase chlorine as available 
in the market. 

Senator Matonr. There is no searcity of chlorine. 

Mr. Ger. In time of national emergency there would be a scarcity. 
Chere is not at the moment. 

Senator Matone. Would there be a scarcity in wartime if enough 
ants were constructed in advance? 

Mr. GEE. No, Sir. If plants were constructed, I think that wo ild 
adequately answer it. 

Senator Matonr. Do you have any knowledge of 


: } 
how long it takes 


to construct a plant é 

Mr. GEE. No, Iam not acquainted with chlorine tee hnology. 

Senator MALON} There is no sear ity of raw material to produce 
chlorine, is there 4 

Mr. Ger. No, sir. 

Senator Mavone. Then if we become dependent on any other area 
for chlorine, it would be sort of our own fault, would it not? 

Mr. Ger. That certainly seems to follow. 

Senator Matonr. Do you get any other material like your ilmenite 
from any other area ¢ 

Mr. Gee. As I mentioned, Mr. Chairman, we had in the past im 
ported ilmenite from India and from ot] 
avilable. 

Senator Matonr. Where are the other sources ? 

Mr. Gee. I do not have that information. 

Senator MaLone. Would you « ompl te the record 4 

Mr. Gree. L would be glad tosupply that. (See letter, p. 347.) 

Senator MALONE. You ee, the work of the committee is 
the availability of strategic and critical materials in wartime 

Mr. Gee. Yes, sir. The uncertainty of foreign sources was 
prevailing factor in our opening up these domestic deposits 
Florida. 


Senator M \LONE. Was this uncertainty in peacetime the reas 


ier sources whenever if Wis 


that you are developing your own materials as much as you can / 
Mr. Ger. Both, sir. 
Senator Matone. What would be the uncertainty in peacetime ¢ 
Mr. Ger. I am far from expert in the field of foreign relations 


l 


In fact. | know nothme about it. I beheve it has been more d fhieult 


1 
| 
I 


to obtain large s 
years. 

Senator Manone. Does it have anything to do with the neutral 
position India might have taken in other conferences / 

Mr. Ger. It could be. 

Senator Matonr. You have no knowledge why it is a little diffie: 
to get the material from India? 

Mr. Ger. No, sir. 

Senator Matone. Did you have any difficulty in tl 
getting material from India? 

Mr. Ger. I believe in the past we obtained the bulk of the material 
from India in years gone by. 


upments of ilmenite from India in the last few 


} 
i 
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Senator Manone. If you know, can you say whether there is any 
scarcity of such material in India? Would that be the reason they 
did not want to part with it? Are there other reasons! Is it in 
ample supply in India ¢ 

Mr. Gee. Again I am not well informed, Mr. Chairman, but I believe 
it is in plentiful supply. 

Senator Martone. Then if there was any short supply from India in 
peacetime it would be a matter of policy, in not sending it to us. 

Mr. Ger. In all probability. 

Senator Martone. Would that be your conclusion ? 

Mr. Ger. I am not informed sufliciently to draw an accurate 
conclusion. 

Senator Martone. Do you have anyone in your organization who 
could give you information that deals dire r tly with such supply ? 

Mr. Ger. I would be glad to find out, sir. 

Senator Matonr. You must have. What department in your or- 
ganization deals with the supply of raw materials? 

Mr. Ger. The supply of ilmenite raw material would be primarily 
the province of the pigments department, with which I am associated. 

Senator Matone. You are not associated with the purchases ? 

Mr. Gee. I am not in the purchasing department. 

Senator Matonr. Who would need to appear here and give us the 
details? 

Mr. Ger. I really don’t know. I will be glad to find out and let you 
know. 

Senator Matonse. Would you let us know, and not only that, but 
perhaps a statement from them in some detail as to its availability, 
providing the Indian authorities wanted to allow us to have it, whether 
it is in plentiful supply, and what is the reason for the difficulty in 
securing it in peacetime ? 

Mr. Gee. Yes, sir. (See letters, p. 347.) 

Senator Matone. Your difficulty of securing it even in peacetime 
prompted you in part at least in developing local material ? 

Mr. Ger. Yes, sir. 

Senator Matone. What chances do you believe you would have to 
secure this material, in an all-out war? 

Mr. Ger. I would imagine it would be very difficult. It was my 
recollection that during the last war we had a great deal of difficulty 
importing bauxite from the Guianas through the Caribbean, which was 
a relatively short distance in comparison to the haul from India. I 
would imagine it would be most difficult. 

Senator Marone. Could you give us some idea of the availability of 
ilmenite material in the United States and Canada? 

Mr. Ger. There are very large amounts of titaniferrous minerals in 
the United States and Canada; as I mentioned earlier they are prima- 
rily ilmenite containing various percentages of titanium oxide. It 
is an economic problem as to — grade of ilmenite one uses at a 
particular moment. Obviously it is most economic to use the best 
grade available. However, if one takes into consideration the very 
large deposits, particularly in the Allard Lake region of Canada of 
low-grade ilmenite. 

Senator Matone. How far is that from the boundary of the United 
States and Canada? 























-- 


STOCKPILING STRATEGIC AND CRITICAL MATERIALS 305 








Mr. Ger. It is a very short distance of about 50 miles to the Sorel 
smelter and about 600 miles to the Allard Lake ore body. 

Senator Martone. As long as public relations are like they are now 
between Canada and the United States, there would be no difficulty of 
securing the material at any time. 
















CANADIAN DEPOSITS OF ILMENITE—QUANTITY AND GRADE 





Mr. Ger. I would assume that would be correct, yes, sir. With this 
large deposit which is as I mentioned below the grade normally util- 
ized, some companies have undertaken its exploitation on it, and I 
understand have developed beneficiation processes which are very 
promising. This deposit will be a major source of our raw material 
for titanium metal manufacture for many years to come. 

Senator Matone. Asa matter of fact, does not this ilmenite occur in 
iron ores that are very plentiful in Canada and the United States? 
If the titanium production reached the magnitude that General 
Metzger has testified would be necessary for national defense, and 
then the testimony in Los Angeles from the airplane-production com- 
panies substantiating and enlarging that testimony, that if we went 
into the manufacture of planes as we did in World War II, that pro- 
duction might double or treble, then is it not a fact that the demand 
for the ilmenite would help make the iron-ore production for steel 

feasible operation ¢ 

Mr. Gee. I think that is true, Mr. Chairman. I believe that the 
beneficiation process, as an example, which is currently visualized for 
this Canadian deposit will produce in addition to a high titanium slag 
a form of pig iron. 

Senator Martone. Which is used in our steel production ? 

Mr. Ger. Yes, sil 

Senator Matone. Then would you tell the committee about the esti- 
mate of the supply of ilmenite or the raw material for titanium? 
Did not someone say that it was about the fourth most plentiful 
supply of metallic ores? 

Mr. Ger. I think that is correct, Mr. Chairman. I think it is the 
fourth or fifth most abundant structural metal in the earth’s crust. 
There is no question there are very large deposits. There is a scarcity 
of very high grade deposits. But in time of national emergency where 
cost is not a primary problem, undoubtedly we could supply 
ourselves. 

Senator Martone. Would you give the committee some idea of 
what the cost of raw materials means to the $5 per pound in sponge 
if you were in some kind of enlarged program of production? Isn’t 
it a fact that it is a relatively small amount? 

Mr. Ger. Yes, sir, it is a very small amount of the total cost. Ore 
would add only a few cents per pound to the titanium price. 

Senator Martone. Let us get this straight for the record. What is 
the percentage of ilmenite and iron metal in this ore that they are 
now working? 

Mr. Gee. I am not certain as to the exact percentage, but it is my 
recollection that the ore body now being worked contains about 30 
percent titanium dioxide. 

Senator Martone. Is that not a pretty high grade ore? 
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Mr. Ger. In terms of other metals, Mr. Chairman, that would be 
a very high grade ore. As you know, ee average copper content 
of the ore mined in this country probably ranges about one-half of 
percent, 

Senator M rire ‘I hey raised that a little in Nevada. They are up 
to about 1 or percent. Of course, you are out of copper ore until 
you want to b rei ak in a new deposit, so we just broke in a new one the 

ther day, one of the largest in the country. 

Mr. Gee. It isa problem of economics and low-grade ore can be used. 

Senator Matone. What does this 30-percent ilmenite run in iron 4 

Mr. Gee. | do not recall that percentage. 

Senator Matone. Approximately 50 percent. 

Mr. Ger. Of the order of 40 or 50 percent iron oxide. 

Senator Matonr. How low would you have to come, then, to make 
your supply plentiful? 

Mr. Ger. I am not sure I understand your question. 

Senator MALONE. Suppose you are working 50 percent iron and 30 
percent ilmenite; that is a very profitable operation, is it not? What 
part of the cost and how woule 1 it increase the cost if you lowered it 
LO percent ¢ lam trying to get some idea for the committee, you see 

Mr. Ger. Yes, sir. Quite fr aon L simply do not know the answer 
to that question. But I think in general terms, Mr. Chairman, the 
thing that we need isa greatly pineal process far more than a better 
source of raw material. | think the first is much more important 
costwise. 

Senator Matone. I agree with you, but you have testified that you 
cannot get this from India at all in time of war, and it is problematical 
whether you can get it in time of peace; is that true ¢ 

Mr. Ger. That I think is what I said. 

Senator Matone. In other words, tomorrow if India wanted to be 
entirely neutral, in preparation for a war they could say that no more 
ilmenite will come to this country. 

Mr. Grr. | assume so. 

Senator MAtonr. That be ing the case, you are atraid of that, 
are de ‘veloping | your own supp ly. 

Mr. Gere. Yes, s 

Senator eda You say a few cents per pound in this raw 
material. 

Mr. Ger. That is a gross approximation. 


“> you 


Senator MAatone. | am going to ask you to go into this in more 
detail for the committee, and do this in a brief with your men who 
know this material. I have never found the Du Pont Co. short of 
scientists and materials because they do not invest 89 million before 
they know something about it. The committee would like to know 
about it. Weare not asking you to reveal any process. But if this few 
cents per pound in the raw material is important when you are in the 
50 percent iron and 30 percent ilmenite, suppose you dropped to the 
percentage that makes it plentiful, then you might double that few 
cents and still not affect the 35 a pound. 

Mr. Ger. It could well be. 

Senator Martone. Or $214 per pound if you found a continuous 
process or electrolytic process that cut the price of the sponge. I would 
like to know right now what the percentage of the $5 a pound is in the 
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raw material for the benefit of the record. In other words, is not your 
experience or observation that new laboratory processes and experi 
ments and laboratory results are generally satisfactory if you have a 
ise where you mn: ike a profit on the material, like coppel 

Mr. Ger. Yes, sir. 

Senator Matone. Would you not suppose that this production of 
Imenite, 30 percent, would be a very, very, small percentage of any 
nished material, even if you got it down to $3.50 a pound 4 

Mr. Gr! Ithinkso. The raw material cost of ore would be a small 
fraction of the total selling price. 


/ 


Senator Matone. We talked about power. I was going to ask you 
about the amet ron consume in kilowatt-hours per pound of sponge 
It de ‘veloped i » hearing 1 Henderson that from 16 to 22 or 23 


kilowatt-hours oe ‘ead were consumed depending entirely upon the 
extent of the following through of the process was included in the 
estimate. Power at a cent a kilowatt-hour would be a maximum of 
25 or 25 cents out of the $5. So it would not be too important unless 
you got it down to $1.50 a pound, when it would become important. 
Do you find it that way ¢ 

Mr. Ger. I think that is correct. The power consumption in ti 
tanium metal, like the ore raw material cost, is a small fraction of the 
overall cost. 

Senator Matone. So now you come back to the point you are making 
that the important thing right now is new and improved processes in 
order iS lessen the cost of the material. 

Mr. GEE. Yes, sir. 

Senator Matons. Your supply at the moment, and future potentials 
are ample for your tems iction. 

Mr. GEE. Yes. Ss 

Senator MALone. aed you have no hesitancy, or do you, in saying 
that no matter how much you might increase your production within 
the forseeable future, that you would oe the raw material in th 
country if proper preparation were m: a 6 

Mr. Ger. In this country or Canada, I think that is probably correct 

Senator Matonr. Yes, 1 merely meant southern Canada, too. 

General, do you have any questions that you would like to ask the 
witness / 

General Merzcrer. No, sit 

Senator Matone. We thank you very kindly for your statement, and 
if you will complete the record as indicated, we will appreciate it very 
much. 

Mr. Ger. Yes, sir. (See letters, p. 347.) 

Senator Matone. I might say we consider your company outstand 
ing in this field as of the present time and it may not be the last time 
we W ill Cc all on you or some of your ASSO ‘lates, so W il] you please hold 
yourseif in readiness. 

Mr. Bradford, of the Rem-Cru Corp. 

Before we start with Mr. Bradford, Mr. Cullen of the Department of 
Commerce is here. Mr. Cullen, will you take a seat right here for just 
a moment ¢ : 

Mr. Cullen, would you identify yourself for the record? We will 
complete your testimony later, but there is one aueiiite I want to ask 
you now. 


B89S8S—-54—pt. 3 24 
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Mr. Cutten. My name is Herbert L. Cullen, Miscellaneous Metals 
and Minerals Division, Business and Defense Services Administration. 

Senator Martone. Mr. Cullen, you have heard the testimony on 
export of the titanium metal. Isit subject to permits for export ? 





LICENSING REQUIREMENTS OF TITANIUM EXPORTS 


Mr. Cutten. Yes,sir. At present it is necessary, first, for any order 
to be rated before one of the companies can accept it. That is, it has 
to have a defense rating. ‘The usual method for obtaining such a rat- 
ing is for the representative of the foreign country to go through the 
Foreign Operations Administration, who assist them in filing a request 
which clears through the Department of Defense. 

Senator Matone. You speak of a Foreign Exports Committee. Is 
that your committee ¢ 

Mr. Cutuen. No. I was speaking of the Foreign Operations Ad- 
ministration. ‘That used to be ECA. 

Senator Martone. What is the Foreign Operations Administration 
now? What does it consist of? 

Mr. Cutten. You may be thinking, Senator, of the Export Control 
Policy Committee. 

Senator Martone. I am thinking of the committee you just men- 
tioned, 

Mr. Cutten. The Foreign Operations Administration. 

Senator Matonr. What is that? 

Mr. Cutten. That is the agency that used to be ECA. 

Senator Martone. What is ECA? That is the one that used to 
spend the money abroad? 

Mr. Cuu.en. Yes, sir. 

Senator Matone. You had to apply to ECA for clearance? 

Mr. Cutten. Yes. And ECA assists them in preparing a request 
which clears through the Department of Defense, the Office of the 
Assistant Secretary of Defense for Supply and Logistics. There is 
a priorities officer in that office. After his approval is secured, the 
request then comes to Business and Defense Services Administration, 
the priorities officer, Mr. W. J. Zepp, who actually issues the C-6 
defense rating that is necessary before one of these orders can be 
accepted by the companies. 

Senator Martone. ‘Then it comes to you for an export license? 

Mr. Cutten. No. I do not handle export licensing. I handle the 
scheduling of the mill products. 

Senator Matone. Does the Department of Commerce issue any- 
thing? 

Mr. Cutten. Yes. The Bureau of Foreign Commerce issues an 
export license. 

Senator Matonre. In other words, it goes to this foreign control 
committee, which is made up of national defense principally, and 
clears through the national defense. After it is cleared there, then 
they come to you for a specific permit? 
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Mr. Cunien. That is right. 

Senator Matone. And you are advised by this control committee 
how much can go to any certain country 4 

Mr. Cutten. No. 

Senator Martone. You determine the amount? 

Mr. Cunien. That determination is made actually on the total 
amount that is actually delivered. The determination is made by 
the Department of Defense. ; 

Senator Martone. As to how much can be delivered, also? 

Mr. Cutten. It cannot be delivered—I am speaking of milled prod- 
ucts—it cannot be delivered until after they are scheduled and rolled, 
and we do control the scheduling. 

As a secondary check, we do require that the Bureau of Foreign 
Commerce clear the individual export licenses with us in order that 
we can check them against the schedules, to be sure that everything 
is in the clear. 

Senator Matonr. You speak of “we” checking with the Depart- 
ment of Commerce. Are you not a part of the Department of 
Commerce ¢ 

Mr. Cutten. Yes, sir. 

Senator Matone. Are you on this control committee, also? 

Mr. Cutten. No. There is no control committee, Senator. 

Senator Matone. What is it, again? 

Mr. Cutten. The Foreign Operations Administration. 

Senator Matone. Who are they? Just name them, please. 

Mr. Cutten. That is the Government agency that was originally 
ECA. 

Senator Martone. Who are they now? 

Mr. Cutten. It isa separate agency under Mr. Stassen. 

Senator Martone. That simplifies matters. It was Mutual Secur- 
ity ; is that right? 

Mr. Cutten. It was Mutual Security last year. 

Senator Martone. What is it now? 

Mr. Cutten. Foreign Operations Administration. 

Senator Martone. Who are they, besides Stassen ? 

Mr. Cutien. I imagine there are something like 1,200 employees 
over there now. ‘There is a number of people. 

Senator Martone. Then if you wanted to export titanium, if Mr. 
Stassen says you can export, you can export; is that right? 

Mr. Cutten. No, sir, definitely not. 

Senator Martone. Tell us who has to pass on it. 

Mr. Cutten. They merely assist the foreign government in pre- 
paring a request for a rating. That rating request goes through the 
Department of Defense for approval. After it is approved there, 
the request comes to the Department of Commerce and the rating is 
granted by BDSA. 

Senator Martone. Who is it in the Department of Defense that 
actually passes on this material ? 

Mr. Cutten. It is actually handled by Dr. Timothy C. May and Mr. 
Paul Haines, who is the priorities officer. 

Senator Matone. Mr. Stassen and his organization simply help 
the foreign country prepare the application to the Department of 
Defense, and that goes to Dr. Timothy C. May and Paul Haines? 
Mr. Cuuen. That is right. 

















360 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 





Senator Martone. Do they pass on quantity as well as the fact that 
they may purchase it 

Mr. Cutten. That is right. 

Senator Marone. After they have done their work, it then comes 
to you, and what do you do? 

Mr. Cutten. It comes to the office of Mr. W. J. Zepp, who handles 
the Priorities and Directives Division. 

Senator Martone. In the Department of Commerce ? 

Mr. Cutten. That isright. He actually issues the C—6 military rat 
ing which permits these companies to actually get on an order board. 

Senator Manone. Is that a formality as far as Mr. Zepp is con 
cerned, or may he turn it down? 

Mr. Cunren. It is a formality. 

Senator Matone. After the amount and permission has been granted 
by the Department of Defense, through Dr. Timothy C. May and Paul 
Haines, then it is simply a matter of a perfunctory operation that you 
issue the permit? 

Mr. Cutuen. Yes. 

Senator Manone. but you do that in the amounts allocated ? 

Mr. Cutuen. Yes, sir. 

Senator Maronr. Do you know the amount of titanium that 
been exported, and to what countries ¢ 

Mr. Cutien. I have the information for the third quarter and fourth 
quarter to date. There are two schedule B numbers. One represents 
raw material, and the other is the—— 

Senator Martone. The raw metal would be the sponge ? 

Mr. Cuntien. And there are a lot of other alloys that they have 
classified in with this material. 

Senator Martone. What are those alloys ? 

Mr. Cutten. I see one here, titanium copper alloy, 28 percent tita 
nium; manganese nickel titanium alloy; and some silicon titanium, 
which runs only 44 percent titanium. Altogether, in the third and 
fourth quarter to date, we only have 1.487 pounds, and of that, I would 
say at least 1400 pounds are these alloys, not pure titanium sponge. 

Senator Mavone. Are not pure titanium metal ? 

Mr. Cuuuen. That is right, sir. 

Senator Martone. Are there any other alloys besides the ones that 
you have mentioned ? 

Mr. Cuuien. It is difficult to say what the Bureau of the Census 
would classify in that particular schedule B number. It covers 
quite a range of hard materials. 

Senator Matone. Just read the nations to which the exports have 
been directed. 

Mr. CuLLen. We have Japan, 1 pound; United Kingdom, 1 pound. 

Senator Martone. That is the first quarter of t his year ¢ 

Mr. CuLuen. No, this is third and fourth quarter. 

Senator Martone. Of last year? 

Mr. CulLEN. Of this year, These are approved licenses. 

Senator Matone. Not the actual shipments, but approved li- 
censes. 

Mr. Cutten. United Kingdom, 1 pound, 28 percent alloy. United 
Kingdom, 15 pounds of sponge. Sweden, 220 pounds of manganese 
nickel titanium alloy. France 3 pounds of sponge. United King- 


has 
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dom, .02 pounds, a very small test piece. Austria, 22 pounds of 20 


percent titanium alloy. 

Senator Matone. What type of alloys? 

Mr. CuLuen. It doesn’t Say. 

Italy, 75 pounds of sponge and scrap. Belgium, 1,100 pounds of 
silico-titanium, 44 percent titanium. 

On the wrought products, there is a total licensed of 22,900 pounds, 
of which all but about 14 pounds went to the United Kingdom. 

Senator Martone. Does that complete your list of the third and 
fourth quarters of this year? 

Mr. Cutten. Yes, sir. 

Senator Martone. Do you have any record of January to June, 
1953, as to what you ship ped to the various countries ? 

Mr. Cuten. I have a copy of the table, which I understand the 
International Economic Analysis Division furnished to Mr. Adler 
man. I would like to call your attention to the fact, Senator, that 
this table is rather misleading, because the Bureau of the Census 
has classified titanium slag in with the metal and alloys in crude 
form, so actually the figures are way off there. 

Senator Martone. Do you have any list there of ores and con 
centr: ates exported from Janu: iry to June, 1953, of 1.778.681 pounds 4 

Mr. Cutten. That is right, ve 

Senator Matone. That is a lit tle different than 1 pound and 
pounds you have beeen exporting. 

Mr. Cunien. These a ire ores and concentrates. 

Senator MALoNr. Do you have any knowledge what the concen 
trates run ¢ 

Mr. Cunuen. I have no knowledge. 

Senator Martone. They do run up to 40 and 60 percent / 

Mr. Cutten. I would think so, yes 

Senator Manone. Then there must have been a great change in 
the January to June, 1953, and the July to December, 1953, exports. 

Mr. Cutten. You understand, these are licensing figures I was 
just fiving you. These are actual export figures. There are no li 
censes required for shipments to Canada. 

Senator MaLtonr. How about to the United Kingdom / 

Mr. Cutuen. Yes, sir. 

Senator Matonr. What did you ship the United Kingdom in 
metals and alloys in crude form and in serap, during that period 
January to June? 

Mr. Cutten. January to June shows a figure of 270 pounds 
metal and alloys in crude form. 

Senator Manone. Beleium and Luxemburg? 

Mr. CuLLen, 2,205 pounds. 

Senator Martone. That is right. We have the record, but it did 
not sound like the record you were reading, of 1 pound and 2 pounds 
and .02 pound. 

Mr. Cutten. I want to point out here that this figure of metal and 
alloys of crude form to Canada, 2,136,000 pounds, includes an in- 
determinate quantity of titanium slag. We do not know how much 
is metal. I suspect it is mostly slag. 

Senator Marone. It is in a form that any nation that knows how 
to handle it can use it? 
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Mr. Cutten. If they have the plant and equipment necessary to 
produce sponge. 

Senator Matone. If they have brains to do it with; and the 
Germans had that, did they not? 

Mr. Cutien. Yes. 

Senator Matone. We presume that they are still in existence. 
Thank you. We will call you later to complete your testimony. 

Mr. Cutien. Yes, sir. 

Senator Martone. Mr. Bradford, would you identify yourself for 
the record, and if you have a prepared statement, you may proceed 
as you see fit. 


STATEMENT OF C. I. BRADFORD, VICE PRESIDENT, REM-CRU 
TITANIUM, INC., MIDLAND, PA. 


Mr. Braprorp. My name is C. I. Bradford, vice President of 
Rem-Cru Titanium Corp., Midland, Pa. 

Our company is jointly owned by Remington Arms Co., Inc. (a 
du Pont subsidiary) and the Crucible Steel Co. of America, and 
produces wrought titanium mill products. Its headquarters, includ- 
ing sales, research, melt shop, and general administrative offices, are 
located in Midland, Pa., not far from Pittsburgh. Rem-Cru does 
not produce metallic titanium sponge but purchases it principally 
from E. I. du Pont de Nemours & Co. 








TITANIUM PRODUCTION 


Rem-Cru operates its own melting department, utilizing furnaces 
of its own design to produce ingots of titanium and titanium-base 
allovs weighing up to 2 tons each. Processing of these ingots is done 
on Crucible’s speciality steel mill facilities supplemented by others 
wherever required. Rem-Cru is supplying billets, bars, simple forg- 
ings, plate, tubing, wire, strip and sheet, in both commercially pure 
and alloyed titanium. 


OUTLAY FOR RESEARCH 


Rem-Cru was formed by Remington Arms Co., Inc., and the Cru- 
cible Steel Co. of America in August of 1950. The two companies 
united their know-how and manufacturing techniques, resulting from 
previous research and development work. ~ Remington’ s investigations 
on titanium were initiated in early 1947, and this company was the 
first to announce its commercial interest in titanium and to make 
samples available for outside evaluation. Research and development 
have continued in Rem-Cru at a relatively high rate—$3.500.000 have 
been spent to date. Approximately 30 percent of Rem-Cro’ s present 
employees are technical and engineering graduates assigned to the 
further development of titanium. 

Rem-Cru’s production during 1953 has been limited only by the 
availability of sponge. Performance against forecast and promises 
to its customers can be illustrated as follows: 
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erformance 


Pounds 
rst quarter 195, 000 
cond quarter 241, 400 
d quarter 997. 000 
October 100, 000 


Total dian 833, 400 


These shipments of good product represent average » ylel ls from 
sponge of 60 to 65 percent. \ large percentage of the sions p yroduct 
has been in the form of alloy sheet for such a lv: anced planes as the 
F-100 and F-102 and in billet form for the J-73 jet engine. 

Senator Matonr. May I ask you at that point, what becomes of 
the 30 to 35 percent ? Is that ser: ap ¢ 


SCRAP 


Mr. Braprorp. About 15 percent of the remainder is nonrecover- 
able scrap lost in the form of pickling and grinding, and during 
melting. The remainder, as I will cover later on, is scrap. 

Senator Martone. It is a scrap metal, and you are now trying to 
make it available for further use ? 

Mr. Braprorp. Yes. 

Senator MaLone. It is not available now? 

Mr. Braprorp. That is right. I will cover that in just a moment. 

Rem-Cru will produce and ship in 1953 between 500 and 600 tons of 
wrought titanium products. This is an increase over 1952 of four- 
fold. Melting production has reached a maximum of 125 tons in 
the month of October. This increase of over three-fold in the past 
year was made possible by supplementing the Du Pont supply with 
sponge from the Government rotating fund stockpile, small ship- 
ments from Japan, and the use of remelt scrap. 

Rem-Cru considers the quality of its products of even greater im- 
portance than the quantities being produced. Quality control engi- 
neers applying statistical control methods have made it possible to 
improve all aspects of quality but, in particular, the uniformity of 
the material with respect to physical properties and mechanical 
condition. 

Rem-Cru’s facilities have been financed entirely by its two parent 
companies. No Government assistance has been obtained. Rem-Cru 
requires and has at its disposal for the rolling and fabricating of its 
products over $100 million of plant investment of the Crucible Steel 
Co. Rem-Cru’s research and development program on alloys and 
melting has also been supported by the company, except for that 
sponsored by the Government, corresponding to less than 10 percent of 
the total. 

GOVERNMENT RESEARCH PROJECT 


Senator Martone. How do you secure the Government’s 10 percent? 
Mr. Braprorp. Through individual —— h and development con- 
tracts with the Ordnance Corps, the Navy and the Air Force. 
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Senator Martone. In other words, they have some problem, and they 
assign it to you and pay the cost? 

Mr. Braprorp. That is right. And they receive the material 
samples, and reports. 

Senator Martone. For that money / 

Mr. Braprorp. For that money, that is right. 

Senator MaLonr. Suppose you work out new processes and meth- 
ods, are those processes and methods made available to the Govern- 
ment for other companies’ operations, or are they patentable to you 
alone. 

Mr. Braprorp. Under these Government contracts, all information 
is made available to the Government, which in turn can be made 
available to the other companies in the business. 

Senator Martone. And used by the other companies ¢ 

Mr. Braprorp. Yes, sir, for the Government’s use. 

As an example of the progress which is being made in the segment 
of the titanium industry in which Rem-Cru is interested, Rem-Cru has 
pioneered the follow ing items : 

(a) It developed the first titanium alloy sheet and is currently 
shipping 10 to 20 tons per month. 

(6) It produced the first 2-ton ingot and several of these are cur- 
rently being produced each week. 

(c) It produced the first wide titanium strip on continuous hot and 
cold strip mill facilities. Several such strips are now being produced 
each month. 

(Z) It developed the first all-alpha alloy which is weldable and 
which possesses improved high temperature prope rties. Production 
is just now being undertaken on this new alloy. 







UTILIZATION OF SCRAP 
Rem-Cru has recognized from the beginning that the supply of 
titanium metal could be extended and the cost of wrought products 
reduced through eflicient utilization of serap titanium metal from its 
own and its customers’ operations. Accordingly, the scrap remelt 
problem has been attacked along several lines in order to permit the 
reuse of the maximum quantity of material at the earliest possible 
time. Methods have been developed for reducing trimmings, turnings, 
and sheared ends to sufficie ntly small particle size so that it can be fed 
with the titanium sponge into our conventional melting furnaces. 

Senator Matonr. For that part of the scrap you are reusing it? 

Mr. Braprorp. To the extent mentioned in the next sentence. As a 
result, the use of such scrap has averaged approximately 10,000 pounds 
per month for the last 6 months, or 5 to 10 percent of the ingot tons 
produced. During this period, approximately 15,000 pounds of 
titanium turnings have been purchased from customers and scrap deal- 
ers and have been used. The company’s net accumulation of poten- 
tially usable scrap is about 10 percent of its total purchases of sponge— 
150 tons of scrap. 

Senator Martone. To determine what the loss is, for the record, there 
is 35 to 40 percent in scrap, and you are using, [ understand you to say, 
10 percent of such scrap? 

Mr. Braprorp. Yes. 
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Senator Matone. That would cut it down to 25 to 30 percent ? 
Mr. SRADFORD. Of M hich |) percent is nonrecoverable. 
Senator Matonr. Why do you say that? 

Mr. Braprorp. It is lost in grinding and in pl 
Senator MALtonr. Yes. The 1 

Mr. BrapForp. That is right. 


1 
| 


ckling 


10 to 15 percent is lost for any use. 


Senator Matonr. But you now are using 10 percent of that approxi 
mately 20 percent ? 

Mr. Braprorp. Yes. 

Senator MALONE. How much of the additional do 
nally be made available for reuse ¢ 

Mr. Braprorp. As I will mention in a moment, we 
methods which we think will make it all available. 

Senator Martone. Thank you. At the moment, that 
eal problems in the industry, is it not? 

Mr. Braprorp. Absolutely. 

Senator Martone. And one of the real items of cost 

Mr. Braprorp. Yes, sir. 


Development work on additional means of utiliz 


il 


you think ear 
. 2% 
are WOrkKIng on 


is one of the 


tinuing alone the following lines: 
(dad) Means of col solid ting massive scrap so that it can be 


consumable electrodes in conventional cold mold furnaces. 


(b) Rem-Cru has under devel pment a new type of meltn g 
cedure which wil e mi I » clirect utilization of ill typ oO 


This new type of furnace will also permit the production of 


OULU iT 
quality ingot 


It is the policy of Rem-Cru to provide melti ng and fabricat 
capacity equal to or greater than its available sponge supply. Ac 


cordingly, additional melting facilities are now under constructior 
which will raise our av 
day during the first half of 

We are planning to expand Five: hi F » A required, Studie 


are under way to determine the facilities needed to | dle the met 
] 


i t Litt Cla 
which might be available un duction expat 
ion program. it ikely t] rtain existing steel-mill facilitic 
must be s supplem ented 1 rcdet andle ethe tly the tonnage 
aie to be prod iced during the xt f ye . Our studies wi 
point up these requirements well in advance. 

Rem-Cru is very much aware of the importance of titanium to the 
defense effort and has made a major cont bation to the establishment 
of the titanium industry It is currently devoting its efforts to per 
forming a sound, quality-conscious job and simultaneot usly planning 
for continuing healthy growth during t 

Senator MaLonre. “se that complete your state! 

Mr. Braprorp. Yes, sir 

Senator M ALONE. W!] hat is your esti ate of the civilian use, if all 
the sponge that was necessary were available ? 

Mr. BraApDFo! rp. As has been mentioned earlier today, if has been 
difficult to make any accurate appraisal of the civilian market. It 
a function. as you know, ( f two things. The obvious one is cost, and 
the other one is the development time which will be required for 
new users to obtain experimental quantities, try them out, and put 
them into effect. So, 1 regret. Mr. Chairman, | am not able to olive 
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you any estimate that I think is of any value as to what the civiliu 
market. is. 

Senator Martone. In terms of what we are now producing—and 
you heard the evidence this morning that it is probab lv much less 
than 10 tons per di Ly of SP nee, maybe ya tons—would you say that 
there is a civilian use f: oreater than that amount being produced ? 

Mr, Braprorp. De ‘pe ndin g on price. At the present price, I would 
be deubtful. 

Senator MaLonr. 
mercial planes ? 

Mr. Braprorp. Yes. 

Senator Martone. Do you know that the testimony shows that com- 
mercial planes could use titanium to a large extent even now if the 
knew it were available, and could take the plans off the drafting 
board? Do you know that has been the seenlaceame of the companies 
in the commercial and war production of planes? 

Mr. Braprorp. I was not aware of it. 
Senator Matonr. Even at the present time. 


Are you familiar with the production of com- 











TITANIUM REQUIREMENTS 








Mr. Braprorp. When I said because of the way the DC—7 job 
was being handled, I was lumping commercial airlines into my state- 
ment about present markets at present prices would exclude commer- 
cial airlines. 

Senator Matonr. We are not discussing warplanes, because that 

ould be decided by the national defense of the Nation. 

Mr. Braprorp. That is right. 

Senator Martone. We have already had testimony that even in that 
field we need 10 or 15 times as much as we are now producing if we 
knew it would be available at a quality that could be readily used. 

You presented some very fine testimony as to the progress that is 
being made in its efficient use. Are you aware that testimony has been 
presented that. a treme ndous amount of this material could be used 
in warplane construction ? 

Mr. Braprorp. Only generally. I have not had access to figures. 

Senator Matone. And you do not include commercial planes in 
your statement ? 

Mr. Braprorp. I was including commercial planes with the military. 

Senator MaLone. Apparently you are not aware of the demand at 
the present time. When I say that, I wish you would tell me if you 
are, because the testimony is quite contradictory to your statement 
that at the present price you might not need any more. 

Mr. Braprorp. | am sorry I confused your point. When you 
asked me the question about present markets for titanium as related 
to present supply, and I said I doubted if the civilian market could 
absorb it, my answer was based on other than aircraft. 

Senator Matonr. That is considerably different. 

Mr. Braprorp. Yes. I am very sorry. 

Senator Martone. Then we will assume that the companies manu- 
facturing commercial and warplanes know what they are talking 
about. You would assume they would know what they are talking 
about, would you not? 

Mr. Braprorp. Yes, indeed. 
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Senator Martone. In other commercial uses, what did you have in 
mind? Would you give us some idea of your experiments or investi- 
gations in other than aircraft 

Mr. Braprorv. We have iia on a very limited laboratory re- 
search program bec ause of the limited availabil ty of met al. We 
have not been in a posi ition to put samples in the field. But we have 
carried on work in the la borate ry on chemical 
alloys that might be suitable for the petroleum industry. We believe 
intuitively that in the long future, if the price is reduced, there are 
markets for such alloys in the petroleum and chemical industries. 
Senator Matone. It is, then, more corrosion-resistant than any other 


metal ? 


corrosion-resistant 





CORROSION-RESISTANT QUALITIES 


Mr. Braprorp. Depending on conditions and the alloy. 

Senator Matone. You think there would be a tremendous market 
in the chemical and petroleum fiields ? 

Mr. Braprorp. That is right. 

Senator Marone. If it were available ? 

Mr. Braprorp. And the price were right. 

Senator MAtonr. What is the price now for your rolled sheets? 

Mr. Braprorp. Sheets are curre aie selling for $18 to $22 a pound, 
depending on quality and size. Billets and bars are in the range of 
$10 to $12 a pound. 

Senator Matonr. Are you able to readily supply the demand with 
what you are getting in sponge ? 

Mr. Braprorp. Our acceptance of orders and delivery is based on 
the availability of sponge. At the present time, and all through 1953, 
we could have sold more metal if we had had more sponge available. 

Senator Matonr. That was the statement I was interested in. In 
other words, your markets are obviously beyond your supply. 

Mr. Braprorp. Yes, sir. 

Senator Martone. How much of this material that you describe as 
alpha alloy can you produce? 

Mr. Braprorp. Immediately it would be in the range, I presume, of 
10 to 25 percent. I hesitate there a little bit. 

Senator Martone. Of the sponge material that you secure, that 
much could be made into that quality ? 

Mr. Braprorp. Yes. I qualify it that way only because of ig- 
norance as a result of just starting production. 

Senator Martone. You, yourself, have all of the information that 
your company has? 

Mr. Braprorp. Yes. 

Senator Matone. And you are right in the middle of your experi- 
ments ? 

Mr. Braprorp. Yes. 

Senator Martone. At least you are just starting production. 

Mr. Braprorp. That is right. 

Senator Matonr. Would you say from your experience or your 
observations in other metals, that as long as the demand is greater 
than your production, that the production could be incre: sed ! 

Mr. Braprorp. Yes, sir. 

Senator Matone. Profitably even at the present price? 
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Mr. Braprorp. Yes. 

Senator Matone. What quality of sponge is required for this 
alpha-grade alloy ¢ 

Mr. Braprorp. About the same quality of sponge as we are using 
and have been getting from our suppliers for our other products. 
Our specification is 180 Brinell maximum, and we have used up to 
200, and occasionally a little above 200. 

Senator Matone. If the material is uniform to the Government 
spec:fications, then you could use any of it ? 

Mr. Braprorp. Yes. 

Senator Matone. It has not yet reached the uniformity that is neces 
sary, so you have to be selective, is that it? 

Mr. Braprorp. No. When I remarked that our production of the 
all-alpha new type alloy would be somewhat limited, that answer had 
to do with the inherent problems of scaling up any new alloy such as 
this type, and some of the rollability problems associated with this 
material. It is not limited by the avallability or the quality of the 


sponge. 


ROLLING EQUIPMENT 


Senator Matonr. Maybe you have answered the question I was 
about to ask. Have you made any estimate of the demand for yout 
alpha alloy material in the event it was unlimited in the foreseeable 


future ? 

Mr. Braprorp. No, we have not. 

Senator Martone. It would be greater, however, than you are now 
manufacturing ? 

Mr. Braprorp. Yes 

Senator MALONE. Quite a considerable amount ? 

Mr. Braprorp. We are talking of an indefinite, long-term future. 
Yes, we would be very much disappointed if it were not much greater. 

Senator Martone. The reason we are asking you is because you are 
the expert. The committee wants your opinion because your opinion, 
as lor fas you are in the middle of these problems ot experiments, 
would be very valuable to us. Do you have special rolling mills for 
this material, or do vou use the regular steel rolling machinery ? 

Mr. Braprorp. We are using the regular—by that, I mean specialty 
stainle s steel type of rolling equipment which Crucible has available 
for its standard dan , With minor modifications and supplemental 
item 

Senator Matonr. There is some testimony—and we did not follow 
through too much because all of this is to determine the extent of the 
demand for the material—that when the demand was great enough 
and the production of sponge was great enough to justify special 
rolling equipment, that it might turn out a more uniform material 
and there might be less waste in the production. Have you made any 
studies along that line? 

Mr. Braprorp. We are studying the general subject constantly, and 
I would agree with the general thoughts you have expressed. It has 
been found in aluminum and stainless steel that equipment designed 
especially for those metals will produce higher quality with more 
efficiency and higher yields. 
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Senator Matonn. We had some very interesting information from 
some of the producing companies in the aircraft industry. Of course, 
we consider Mr. Douglas one of the outstanding men in this field. He 
testified that on a particular airplane, the DC—7, they could save at the 
present moment about 200 pounds by the use of titanium, and they 
estimate that each pound saved in a commercial aircraft is worth 
ibout $40, which would indicate that cost would not be a limiting 
factor, then. Have you any information in this regard ¢ 

Mr. Braprorp. We have had, since the beginning of our titanium 
work, that problem with the aircraft manufacturers, because, as you 
imply, it has an intimate bearing on the markets. We have had some 
difficulty in getting a consistent answer on how much a pound of 
weight saved in an aircraft is worth. We have had figures as low as 
$15, and as high as $200. 

Senator MaLtone. We purpose ‘ly went to see Mr. Douglas and sev- 
eral others in Los Angeles for that reason. At $200 a pound, the sav 
ings on that airplane would be about $8,000. This would be by no 
means the ultimate saving. This is just what you have available now. 
It has been indicated several times that if they had the titanium that 
was needed so they could take the plans off the drafting board and 
use the titanium for the airplanes, it would result in a 30 percent 
additional payload. 

I am not in the airplane business, but they say that is quite an 
objective. 

As I understand it from your general testimony, you are in the 
business because you think it has future possibilities. 

Mr. Braprorp. I have staked my future on it. 

Senator Martone. Those are the kind of men who really go some- 
place. Then with your company organized and operating particularly 
in this field, the whole future of your company and all of the personnel 
does de op upon the — of this metal. 


Mr. Braprorp. Yes, si 

Senator Matone. T "am I take it, without your really answering the 
question, that you believe this metal has a tremendous future if 
the volume can be increased and the cost correspondingly reduced ? 

Mr. Braprorp. Absolutely. Our company was founded on that 
basis, that it would develop into a high-tonnage material in the next 
10 to 20 years. 

Senator Matone. In other words, you are getting into this material 
at about the same p lace that somebody got into the aluminum pro 
duction when aluminum cost $40 to $50 a pound. There are quite a 


few people now who are making considerable money and making a 
good living out of the business. 

Mr. Braprorp. Yes. 

Senator Matonr. I believe that is all. 

Do you have any questions, General 

General Merzcrer. No. 

Mr. BRADFORD. I have some pictures which I would like to submit 
for the record. 

Senator Martone. This is a set of four pictures illustrating points 
in your testimony. They will be received as exhibit No. 

(The pictures referred to were marked “Exhibit No. 1” and are in 


the files of the committee.) 
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Senator Martone. Thank you very much. I may say it is very 
gratifying to know that there are companies im this business because 
they think there is a future in it. 

You have heard the testimony today. You know the objectives of 
the committee. If you and your associates have any further in- 
formation, you may submit either a brief or letter, to the chairman or 
any member of the committee. We would be very happy to have the 
information. 

Mr. Braprorp. Thank you very much. 

Senator Maitone. We will recess at this time until 2 o’clock this 
afternoon. 

(Whereupon, at 12: 35 p. m., a recess was taken until 2 p. m., of the 
same day.) 


AFTER RECESS 


Senator Martone. The committee will be in order. 

Colonel Mesick of Army Ordnance. Colonel, you were here this 
morning, and you heard the objectives of the c ommittee, whic h, I will 
say again, are not to find chinks in the armor, but are to determine how 
best the committee can be helpful to the national defense, and to the 
economic structure of this country. 

You are familiar with Resolution 143 of the Senate, which directs 
the committee to determine the availability of these materials to the 
United States in wartime, and for our expanding economy and security. 


STATEMENTS OF COL. BENJAMIN S. MESICK, COMMANDING OFFI- 
CER, WATERTOWN ARSENAL, MASS., AND E. L. HOLLADAY, 
RESEARCH AND DEVELOPMENT 











Colonel Mesick. Yes, sir. 

Senator Martone. You are spending your life 7 the area of national 
defense and the security of this country. There are about 77 of these 
materials but today we are holding a hearing on ‘tits inium, this metal 
that is reported to have twice the strength ‘with the same weight as 
aluminum, practically noncorrosive, and some other classified 
advantages. 

Testimony so far from the airplane companies and other users, both 
actual and potential, has shown a very much larger demand than we 
have under contract for production. 

I called you because you are in Army Ordnance. Army Ordnance 
has an established reputation and has always had outstanding men as 
have the Navy and the Air Force. I would like to know from you what 
position you think this metal ought to play in the national defense. 

If you have a statement, you may read it, or comment from it and 
submit it for the record. Will you identify yourself for the purpose 
of the record and proceed in your own way ! 

Colonel Mesick. Col. Benj: umin S. Mesick, Ordnance Corps, com- 
manding ofticer, Watertown Arsenal, Mass. 

Iam very elad to make a verbal statement, Mr. Chairman. I did not 
know until I arrived home from Canada yesterday, of this hearing, so 
I had no chance to make a prepared statement. 

Senator Martone. I want to say now that we will probably have some 
questions to ask you after your verbal statement, and if you would like 
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to round out your statement in any way through a brief or any supple- 
mental information, you are welcome to do it. 

Colonel Mesicx. And submit it later? 

Senator Matone. Yes. 


MILITARY USES FOR TITANIUM 


Colonel Mesicx. I perhaps would like to do that, sir. 

In connection with the titanium program, the Ordnance Corps and 
the Department of Army recognized from the first its great potential 
value to our type of equipment, that is, to give a specific example, if we 
make a medium tank which weighs out of steel 28 tons at the present 
time, we make that out of titanium alloy, it will weight somewhat less 
than 20 tons. So it is obvious to nonmilitary people, as well as to 
military, that this would be a tremendous advantage over a potential 
enemy from the standpoint of air transportability and from the stand- 
point of mobility on the ground where with the same powerplant you 

can get a great deal better performance out of your automotive vehicle. 

However , recognizing that the amount of metal which would be 
available for development work would be very limited, the Chief of 
Staff of the Army at that time, Gen. J. Lawton Collins, set up three 
wriorities. The first was anything that was to be handled or carried 
yy the infantry soldier, because General Collins stated that he knew 
from his own experienc e in New Guinea and other places how vital 
it was to save even a pound or two off what our doughboy had to carry. 

Senator Matone. I expect, Colonel, even officers served in another 
capacity than officers. 

Colonel Mesicx. Yes, sir. 

Senator Matone. I remember in the first war we had a 75-pound 
pack, and also a 35-pound pack, and in many cases the officers ended 
up with both the 75 and the 35. I think even a pound would help a 
man at 3 o’clock in the morning when he was going somewhere. 

Colonel Mesicx. I know from personal experience the same as you 
do. So therefore one of our first applications as most of the people 
I think in this room know was the mortar base plate, in which we 
were able to reduce the weight of the integrated base plate for the 
81 millimeter mortar from approximately 50 pounds down to 2214 
pounds. 

You might say why not make that out of aluminum. Aluminum is 
half as heavy as the titanium. However, aluminum has a different 
stiffness, so that to make the same thing out of aluminum as has been 
done in Canada, it weighs even more than the titanium to do the same 
job. We save one man : there which can be made up by either carrying 
more ammunition and also less chance of someone being killed. That 
was the first application. 

Then we have gone on to many things in that first category, such as 
the grenade launcher, the bayonet, the entrenchment tools, the helmet 
and 1 you can name everything that pertains to the individual soldier. 
A few ounces here and a few ounces there adds up. 

Now, we go to the second priority. The second priority is combat 
weapons, both artillery and automotive vehicles, so they can be air 
transported. 

Senator Martone. Before you leave the soldier, is there any move 
to use titanium in small weapons? 
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Colonel Mesick. Yes, sir. 
of security. 
Senator MALONE. 


I do not want to be specific for reasons 


I want you to understand, Colonel, if any question 
might require an answer which includes classified information, you 
say so, and if it becomes necessary for the committee to have the 
answer, we will have an executive session or personal interview. 

Colonel Mesicx. Yes, sir. There are certain weapons that are car- 
ried, particularly by pilots in aircraft and so forth, which have been 
made out of titanium at a good saving in weight. 

Senator Matone. Do you find the efficiency holds up comparably ? 

Colonel Mrsicx. Yes, sir. Just on the experimental, making one 
or two at a time, they are very, very expensive. However, we have 
developed the know-how so they could be produced in quantity if the 
material was available. 

Senator Matone. Is there any reason after there is a stabilization 
of quality and quantity, and the weapons are ordered in quantity, that 
there should be any material increase in price? 

Colonel Mrsicx. There would not be because of the research that 
has already been done in machineability, hot and cold working and 
so forth. The characteristics are very similar to alloy steel with which 
industry is familiar. 

In the combat vehicles and heavy artillery we have gone ahead and 
used approximately 50 or 60 tons a year of titanium metal for the 
purposes of building purely prototypes for test by the service board, 
that is, by the artillery and infantry, and so forth. We have not 
gone into the third ¢ ategory, which is the very heavy artillery, and 
the very heavy tanks, and so forth, which would not be transported 
by air. Those are in the lowest priority, and there is not metal enough 
available at the present to go into those. 

Senator Martone. But even if they are not transported by air, 
they are transported overland, and it seems to me I remember some 


of that heavy field artillery broke up a lot of roads in different places 
in the First World War. 

Colonel MrEsick. bf es, sir. 

Senator MALone. 
material. 

Colonel Mesicx. 


There would be great advantage if they had the 


There would be great advantage if the material 
was available at an economic price. So far as we can go in our 
development work, we are getting all of the experience and all of 
the know-how we can. 

Senator Matone. Could we not amend that 


statement to this 
extent 


, that if the material could be made available and it resulted 
ina saving of lives by getting the material there on time, regardless of 
the condition of roads and that sort of thing, even the price might not 
be too great a factor ? 

Colonel Mesick. I agree. 

Senator Martone. As long as we are financing the world anyhow. 

Colonel Mesicx. That is right; yes, sir. Then the only other part 
as far as the overall aspect is concerned, we have recognized from the 
beginning that with the Air Force, as the chairman said this morning, 
it is Imperative as you found out from your hearing in Los Angeles, 
that the Air Force have titanium for their 


airframe manufacture, 
and also for jet engine manufacture. 
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Senator MALtonr. Someone said something like this at one time, 
that there is no second best poker hand. Does not that sort of con- 
form to a second best air squadron, in fact? 

Colonel Mestcx. If they were unable to have the metal; yes, sir. 

Senator Matone. It is second best, no matter what metal, if they 
‘annot fly as fast as the enemy and do not have better maneuverability 
than the enemy aircraft. You do not want second best air power. 

Colonel Mestcx. It will never win again. 

Senator Martone. There is no second best, then. 

Colonel Mesickx. That is right. Our consumption at the present 
ime in the Department of Army averages between 50 and 60 tons 
. year, which is very small compared to the requirements of the Air 
Force. However, whenever it is available, we are definite ly interested 
n having it and using it in our equipment. 

Senator Matonr. Colonel, could you either now or in a supplemen- 

al statement give us an idea of the amount of this material that 
might be used or usable in your department if we could just assume 
that the metal would be available and at a price that the national 
defense organization would authorize? Could you give us some 
estimates of the tonnage ? 

Colonel Mestck. The only thing I can use as a broad overall pic- 
ture is the amount of alloy steel which was used during World War 
IL by Ordnance. The total amount of steel used by Ordnance was 
something like 12 million tons a year, and of that, I would say that 
around 6 or 8 million tons would be about equivalent to the type of 
material we used. However, I want to make clear that there would 
not be any idea of replacing all of that. There is no question of 
replacing alloy steel or aluminum or magnesium. It is just another 
asset in our national basket. So I would give a ficure, if there was 
plenty of it available, that we would certainly use around a million 
tons a year. 

Senator Matone. To start off with. 

Colonel Mesicx. For everything. 

Senator Matonr. Now, let us explore that Just a little bit further 
If the several pounds that you woul | save on the foot soldier could 


be saved, and you had all the material you needed for use in all the 
small arms and the material that goes into an —— oe ae would be 
a great saving in dieunipeietattis cost and an increase in efliciency, 


would it not? 

Colonel Mrsick. Yes, si 

Senator Mauonr. It takes aircraft, ships, railroads, and roads 
transport an efficient army. If you had the material available, and 
assuming that the Defense Department and Congress agreed to 
appropriate the money you would not be building any new material 
out of anything else where titanium could be used as a more efficient 
substitute. 

Colonel Mesitck. No. 

Senator Matone. In other words, you would use up what you have 
until you got enough to replace it. 

Colonel Mesicx. (¢ ‘ertainly we would do that. 

Senator Matone. You have testified now that titanium could | 
used in small arms and ordinary size artillery so you are satisfied 
that this metal can be alloyed so that it will take place of the steel 
alloys. 
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Colonel Mesick. We have investigated certain alloys, | will put 
it that way. We have not anywhere near completed all of them. 

Senator Martone. I did not mean that. You have gone far enough 
so that you know it will take over if you got the material. 

Colonel Mesickx. There may be others that will do it better. Per 
haps the alloys we have been working with so far are not the best 
alloys. We do not know. 


Senator Matonr. That is ne But you have tested enough alloys 
now so that you know ents s far as you have gone it will stand up 


Colonel Mrsick. Yes, s 

Senator MaLonr. So it 3 IS just a question then of price and avail 
ability. 

Colonel Mrsick. Yes, sir. 

Senator Matonr. Thank you. Go right ahead. 

Colonel Mesicx. I do not believe there is anything that I could 
add to the picture, eenator, other than that broad tutement. lf 
there is any particular phase of it, | would be glad to answer any 
questions I can. 

Senator Martone. What are those alloy materials running in pet 
centage of titanium generally speaking. 

Colonel Mesicx. Most of them are at least 92 percent titanium. 
The other 7 or 8 percent is made up of normal alloying elements, such 
as chromium, magnesium, aluminum, and so forth. 

Senator Matone. It does not vary much from steel? 

Colonel Mresick. That is right. That is whiy we at the Watertown 
Arsenal have been given the responsibility for the titanium, because 
of our experience with steel. 

Senator Matone. I happened to be consultant to the Senate Military 
A fT: airs © ommittee dur Ine Worl | W: ar II, and I inspected the : arseni ul. 
You had chromite steel in your 30.06 rifle. 

Colonel Mestck. Yes, sir. 

Senator MALOoNr. Somebody conceived the idea that you ought to 
cut down the chromite in this steel because it was scarce. I happened 
to know you could get it if you wanted to get it, so we made a little 
different arrangement when we came back. There was something 
about a certain number of shots that it took to deform the chromite 
steel barrel, and if you did not use the right amount of chromite a 
lesser number of shots would cause the deformity. I forget the de 
tails. Is that correct ? 

Colonel Mesick. Yes, sir; that took place about 1931 and 1932 

Senator Martone. We went through the Watertown Arsenal and 
that is one thing we hit upon. Somebody in the War Department, no 
doubt of a very fine school, who had not shot a rifle, sent the order 
But we fixed that up. We are in that business right now, and we must 
depend on men like you. You have an associate, Mr. Holladay. You 
are together. Do you want to supplement the statement ? 

Mr. Houuapay. I could add nothing to what Colonel Mesick said. 
We have been working on this program for about 314 years. 

Senator Martone. Are you at the arsenal ? 

Mr. Hotiapay. No, I am in Washingon and handling this end of 


Senator Manone. You are available here? 
Mr. Houuapay. Yes. 
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Senator Matone. I think you made a very valuabl contribution, 
olonel, because as ] understand It, you say you Cour ld use a million to 
million and a quarter tons of alloys if you never looked back, but 
vent right ahead into production. 

Colonel Mesicx. I want to bring out, Senator, that is purely ver} 
mer range. That would Lye doing in a matter of LO or 1b ve ears WI! hat 
took the steel industry 30 vears to do. 

Senator Matonr. You are only in one angle of it. You are no 

the production business. 

Colonel Mrsick. No, sir. We use only wrought material that we 


chase from the producers. 
ne » \ ‘) yal rr { acl} , he materi: l ows 
Senator Mauonr. I am asking vou to assume the material avai 
ble. If it was available tomorrow, you could take these plans off 
board. 


Colonel Mrsicx. Absolutely. 

senator \M ALONE, We will talk to some other peopl about mak 

available. Your contribution is very valuable. You say it could 
be used, if you had it. 

Colonel Mesicx. Yes, si 

Senator Matonr. When we started into this hearing we could not 
vive all the 77 strategic minerals and fuels the same attention we 
ire giving this. On a top priority basis, we held hearings on the 
production of ur: nium materials in this country, as well as these hear- 
ings on titanium, and the testimon y is rt ather convincing—that if we 


gvave our domestic preecoare a tenth of » tax break that we 9 
he foreign produc you probably woul : not need to vo oul of tiie 
ountry for titanium ore in shoes 8 tod years. 

We found out that producer after producer of considerable size 


would have to stop mining their deposits after 3, 4, or 8 months work 
na year because they would go into another tax bracket and make no 
money at all on their investment. So we did not ask them what they 
were going to use the uranium ore for. We find that out back here. 
(he Commission knows that. We want to be able to make proper 
ecommendations to the Senate on what in our opinion could be done 
to help you. 

Colonel Mesick. Yes, sir. 

Senator Manone. I think there are plenty of people who want to 
produce titanium metal. We will know more about it at the end of 
tomorrow. You have made a very valuable contribution. A mil- 
lion tons of titanium is a lot of titanium as of today. Maybe tomor 
row, speaking in years, it might not be very much. There are some 
people who think they have it whipped now. 

Colonel Mestcx. Yes, I know. 

Senator Martone. Does that complete your statement ? 

Colonel Mesick. Yes, sir. 

Senator MAtone. I want to thank you very much, Colonel, and you, 
Mr. Holladay. I have been in the engineering business, not in your 
business. I only knew enough that when I heard about some theoreti- 
cal fellow down here cutting off an ingredient that fixed up a rifle so 
it would fire several thousand more shots than otherwise, he did not 
know what he was talking about. Thank you very kindly. 
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If you find you would like to make any further statement after 
you get home, you fix up a little brief and mail it to the chairman at 
the Senate Office Building. Thank you. 

Colonel Mesicx. Thank you, sir. 

(The information referred to follows :) 


DEPARTMENT OF THE ARMY, 
OFFICE OF THE DEPARTMENT COUNSELOR, 
Washington, December 14, 1953. 


Hon. GEORGE W. MALONE, 
Chairman, Subcommittee on Minerals, Materials and Fuels Economics 
Committee on Interior and Insular Affairs. 

Dear Mr. CHAIRMAN : Transmitted herewith is a statement by Col. Benjamin S. 
Mesick, Army Ordnance Corps, Department of Army Coordinator for Titanium, 
giving the Army’s views on titanium, which is submitted in amplification of 
Colonel Mesick’s presentation before the subcommittee on November 23, 1953, and 
in response to your request. If further information is needed, this office will be 
pleased to assist you in obtaining it. 

Sincerely yours, 
JOHN G. ADAMS, Department Counselor. 


STATEMENT BY CoL. BENJAMIN S, MESICK, ORDNANCE Corps, DEPARTMENT OF ARMY 
COORDINATOR FOR TITANIUM 


This statement is in amplification of the oral presentation made at that time, 
and is submitted at the request of the chairman-of the subcommittee, Senator 
George W. Malone. 

1. The advantages to be obtained by the use of titanium and its alloys in fighting 
equipment used by the Army have been recognized by the engineers responsible 
for the development of such equipment from the time that the characteristics and 
physical properties of this metal became known. The Ordnance Corps has the 
responsibility within the Department of the Army for the investigation of all 
inetals having potential application in Army equipment whether to be developed 
by Ordnance or by one of the other technical services. For that reason Ordnance 
began its investigation of titanium as soon as the first commercial production of 
the metal was carried out by the du Pont Co. in 1948. Available funds for this 
program were limited, but sufficient design data were obtained to justify an official 
recommendation by the Ordnance Corps to the Chief of Staff, United States Army, 
to exploit to the maximum extent the applications of titanium in Army equipment. 
It should be noted that these recommendations were made in June 1950, but prior 
to the opening of hostilities in Korea. 

2. The unfavorable characteristics of titanium should be noted along with the 
characteristics which make it highly desirable for use in Army equipment. The 
melting point of titanium is considerably higher than that of steel, and at those 
elevated temperatures it has a great affinity for gases such as oxygen and nitrogen 
which compose air. For that reason, melting, casting, or welding of titanium 
must either be done in a vacuum or in an inert atmosphere of helium or argon. 
Normal refractory materials, moreover, will not withstand the high melting 
temperatures of titanium, so that either water-cooled copper molds or graphite 
crucibles are currently being used for casting the molten metal and absorption of 
carbon in the latter case makes the resulting material unusable for many applica- 
tions. The other adverse characteristic of titanium is its susceptibility to erosion 
and galling, but research has developed surface treatments which tend to overcome 
this adverse characteristic. 

3. It was the opinion of the Ordnance Corps, however, that the advantages 
to be gained from the high strength, low density characteristics of titanium more 
than outweighed the adverse characteristics for many applications in Army equip- 
ment and particularly in Ordnance items such as combat vehicles and appropriate 
components of artillery. The results of experiments between 1948 and 1950 
indicated that by replacing selected components now made of alloy steel by 
titanium alloys of equal strength that savings as high as 40 percent in weight 
could be achieved. It was realized, however, that further development of the 
titanium industry would be necessary before the maximum savings in weight 
could be obtained, but even in 1950 savings of 25 percent could be assured assum- 
ing that the current problems of fabricating the wrought metal into the finished 
end items would be mastered, which has been the case. 
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4, On August 10, 1950, the then Chief of Staff, Gen. J. Lawton Collins, desig- 
nated Col. Benjamin 8S. Mesick, Ordnance Corps, to represent the Department of 
Army in working with industry in developing the production of titanium by 
experimental application of titanium in any item of Army equipment where the 
responsible designers believed that a significant saving in weight could be 
realized. At that time titanium metal was being produced at an annual rate of 
about 100 tons, and only about 50 tons were actually produced in the calendar 
year 1950. Recognizing that the Navy and Air Force had great interest in the 
use of this new engineering material, the available supply of titanium necessi 
tated the establishment of priorities for experimental application, and such 
priorities of necessity had to be headed by items requiring only pounds of the 
metal as compared to the tons which would be needed for such an item as a 
medium tank. The Chief of Staff, therefore, established priorities which are 
still in effect for the Department of Army: 

(a) Any item which is carried or handled by the individual soldier. While 
savings of only a few ounces may be achieved on any one individual item such 
as the bayonet or grenade launcher, the sum total of all metallic items could 
conceivably amount to several pounds and each pound saved is a tremendous 
factor in its effect on the individual soldier and his fighting capabilities. Much 
greater savings have been obtained by the redesign of such items as the 81 milli- 
meter mortar base plate and outriggers for antiaircraft artillery, which are 
carried or handled by men. In the case of the former, the complete base plate of 
titanium is in 1 piece weighing 22% pounds as compared to the standard steel 
base plate which consists of 2 pieces each weighing 25 pounds, and requiring 2 men 
in the mortar squad instead of 1 with the titanium plate. Because of the lower 
modulus of elasticity of aluminum and magnesium, a one-piece mortar base plate 
of those metals actually weighs more than the base plate made of titanium. 

(ob) Equipment which is designed for air transportability. It is obvious that 
every ton, or even every hundred pounds of cargo weight that can be saved on 
an item to be transported by air means payload available for other cargo such 
as ammunition or men; or increased range for the same amount of fuel con- 
sumed by the transport plane. At the same time, in the case of a combat 
vehicle, the savings in weight would give increased mobility in combat on the 
ground. For example, it is quite feasible to expect at some future time to be 
able to fabricate appropriate components of a tank out of titanium that would 
have equal fighting capabilities to a present 28-ton tank, but would weigh only 
20 tons or less. Similar advantages are apparent and practical in the fabrication 
of artillery such as the 155-millimeter gun. It should be noted, however, that 
decreased weight is not desirable in all components of an artillery piece because 
of the relation between mass and recoil energy. 

(c) Heavy items of equipment for which air transportation is not contem- 
plated. In such items the tonnage of titanium required would be large and the 
increased mobility on the ground to be obtained would be a definite advantage 
over a future enemy. These advantages are obvious, and need not be discussed. 

5. For the execution of this directive from the Chief of Staff, the Ordnance 
Corps selected Watertown Arsenal, Mass., which installation is recognized as 
the titanium development center for the Department of Army. The first step 
taken was to formulate a comprehensive program of Research and Development 
to include both basic and applied aspects of the problem. Watertown Arsenal 
and the Office, Chief of Ordnance, were assisted and advised in this program 
by a Metallurgical Advisory Committee representing both Government and 
private agencies concerned with titanium as an engineering metal. This same 
committee has served as the medium of exchange of information between the 
armed services in regard to technical information and use of titanium, and the 
Navy and Air Force have contributed greatly to the success of the program by 
their wholehearted cooperation. The Metallurgical Advisory Committee on 
Titanium was formed in September 1950, and since that date has reviewed and 
advised in the expenditure of over $10 million of Government funds. It has 
been the impetus provided by this program that has enabled the titanium indus 
try to demonstrate its tremendous value to national defense and in progress in 
8 years to a degree without precedent in metallurgical history. 

6. It has been the consistent policy of the Army to refrain from sponsoring 
research which has as its primary purpose the extraction or winning of the 
metal from its ore, whether it be molybdenum, chromium, titanium, or any 
other metal. The accomplishment of such objectives is considered to be-more 
properly the responsibility of some other Government agency outside the 
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Department of Defense such as the Bureau of Mines. In the case of titanium 
moreover, private industry stated a preference for carrying out their own re 
search in extractive metallurgy so that proprietary rights could be protected 
and the record shows that millions of dollars have been and are being spent t 
develop a process that will produce metal of a satisfactory quality with con 
siderably less cost than by the current magnesium reduction process. To meet 
the Army requirement for high-quality titanium sponge for certain Ordnance 
applications, the construction of facilities at the Bureau of Mines Experimenta 
Station at Boulder City, Nev., was financed by the Army at a cost of over 
$1 million In addition to providing the sponge to meet a critical need of 
Ordnance, this plant is now producing about 25 tons per month of sponge which 
is allocated by the Office of Defense Mobilization to augment the limited produc 
tion by private industry 

7. The production of titanium from all sources has increased termendousl) 
as compared to the total production of about 50 tons of sponge during 1950, but 
the anticipated production rate of 7,500 tons per year by the end of 19538 is not 
likely to be achieved. Latest reports indicate that the total production for the 
calendar year 19583 will be less than 3,000 tons. Prospects are better for the 
calendar year 1954, but great expansion of production must take place by 1956 
if the stated needs of the Air Force alone are to be met As a result, the Army 
and the Navy must limit their consumption of wrought titanium to experimental! 
applications only so as a result the requirements by Army will be limited te 
D0 to GO tons per vear It can be stated, however, that under the condition of 
unlimited availability of titanium and assuming that price were of no concern, 
the Department of Army could advantageously use 1 million tons of titanium 
per year at some future time if necessary development engineering will have 


been completed and if it was a period of all-out rearmament in a national 
emergency 






Senator Matonr. Mr. Garrett, executive director of Materials Com- 
mittee, Office of the Assistant Secretarv of Defense for Research and 
Development, and Mr. Nathaniel Fick, director of Panel on Metals and 
Minerals, Office of the Assistant Seeretary of Defense for Research 
and Development. ' 


Mr. Garrett, you are Ww ith the Resear h Department of the National 
Defense Department 


STATEMENTS OF JOHN H. GARRETT, EXECUTIVE DIRECTOR OF 
METALS COMMITTEE, OFFICE OF ASSISTANT SECRETARY OF 
DEFENSE FOR RESEARCH AND DEVELOPMENT; AND MATT 
FICK, DIRECTOR OF PANEL ON METALS AND MINERALS, OFFICE 

OF THE ASSISTANT SECRETARY OF DEFENSE FOR RESEARCH 

AND DEVELOPMENT, WASHINGTON, D. C. 


Mr. Garrerr. Office of the Assistant Secretary of Defense. 
Senator Matonr. You are Assistant Secretary of Defense / 

Mr. Garretr. No: with the office. 

Senator Martone. With the Office of Assistant Secretary of De 
nse. Who is the Assistant Secretary ¢ 

Mr. Garrerr. Donald A. Quarles. 

Senator MALONE. me Garrett, you were here this morning? 

Mr. Garretr. Yes, si 

Senator Matonr. You are familiar with the objectives of the com 
mittee, so if you will identify yourself for the record, you may pro- 
ceed to make any statement you care. If you have a prepared state- 
ment you may make it a part of the record or read it. 

Mr. Garretr. I am John H. Garrett, executive director of the Com- 
mittee on Materials of the Office of the Assistant Secretary of De- 
fense for Research and Development. I am here representing the 
Assistant Secretary, Mr. Donald A. Quarles. I can only comment 
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th regard to the research and development aspects of the prob 
ems of the Department of Defense. and not for the Secretary of 
Defense as a whole. 
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Since titanium will in many instances contribute to increased mili 
tary effectiveness of weapons and equipment 

Senator Mavone. Right at that point, you are able to testify through 

ur research what titanium as a metal will do? 

Mr. Garrett. Yes, sir. 

Senator Matone. You look to the Assistant Secretary and the See 
retary of Defense for your orders as to what it will be used for ¢ 

Mr. Garrert. We also are interested in applications of titanium. 
Che whole field of research and cde velopment, neluding develop oF 
mproved military equipment, is within our responsibility. 











Senator Matonr. To make this a little clearer, you determine where 
Lcan be efliciently usec. (As to whether or not it would be used, that 
would be up to the Secret iry of Defense. y ou are in the field of de 





termining what it will do in certain fields, and where it will be ad 





vantageous in your opimion to use it? 

Mr. Garrerr. I think I could clarify that a little more. I am 
part of a staff of the Secretary of Defense, and within his staff is the 
\ssistant Secretary for Research and Development, Mr. Quarles. He 
Ss responsibie for cle ign of all equipment. He does not look to any 
other branch of the Office of Se retary of Defense. 

Senator Matonr. He does determine what it is going to be used 
for, based on its availability anda efficiency. 

Mr. Garrerr. That is within his responsibility. 

Senator Matone. Go right ahead. 

Mr. Garrett. It is our policy to encourage measures that will lead 
to the adoption of titanium wherever improved performance will 
justify its cost. To the extent that titanium can replace materials 
containing critical alloying elements, which would be in short supply 
under war conditions, the use of titanium will contribute to conserva- 
tion objectives which are always under active consideration. 

It is our belief that development of specific production processes 
and process controls should be left largely to industry. We know 
that industry is putting out a great effort. It is our belief that the 
problem of variable production quantity can only be solved through 
the experience that will come with increased production. 

For this reason we are encouraging the support of production to 
the highest practical level through active coordination with the Of- 
fice of Assistant Secretary of Defense for Supply and Logistics and 
the GSA. We are supporting a program of fundamental research 
on the extractive metallury of titanium. 

Results of this work will benefit all producers of titanium but work 
of this nature could not be individually supported by company re- 
search efforts. 
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The Department of Defense research program has in the past de- 
voted considerable effort to determination of phase diagrams to alloy 
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development, and to studies of fabrication methods. We are gradu 
ally withdrawing from these fields, leaving most of this to industry t 
pick up, and are shifting emphasis to broader experimental applica- 
tion of titanium in military items as production expands and metal 
becomes more available. It is easy to become very enthusiastic about 
titanium. Weare trying to be careful not to oversell the metal. The 
metal has definite and inherent shortcomings stemming from its 
crystal structure, and its affinity for impurities. It will also be ex- 
pensive to produce and difficult to fabricate. For this reason its 
civilian ssanieal will in all probability be limited for several years 
to come. 

Some of the military applications for which high hopes are held 
now might also turn out to be impracticable. There will always be 
competition among materials and there are indications that the grow- 
ing competition from titanium is causing both the steel and alumi- 
num industries to increase their efforts to develop improved alloys 
and attempt to narrow the area where these earlier materials will be 
dispaced by titanium. 

Nevertheless, we feel sure that there will be numerous applications 
where titanium will improve the military performance of material 
to the extent that it will attain an important place in our catalog of 
materials. 

The Office of Secretary of Defense has sponsored a number of 
studies during the past 2 or 3 years in order to satisfy ourselves that 
the titanium program is on the rails, and that everything possible is 
being done to make titanium widely available for military equip- 
ment. The first of these studies was made in 1951 at our request by 
the Minerals and Metals Advisory Board of the National Research 
Council, which surveyed the status of the research and development 
program, estimated the probable extent of useful applications of 
titanium and made recommendations for Department of Defense 
action. Partly as a result of this report an extensive program of 
fundamental research on extractive metallurgy was undertaken under 
the administrative control of the Office of Naval Research. We have 
relied so heavily on titanium in designing our military equipment of 
the future that we wanted to be sure the metal would be forthcoming 
when needed. 

A study made by a group of civilian expert consultants to our office 
reviewed the progress being made by industry in improving extrac- 
tion processes and increasing production. This information was made 
available to the Defense Materials Procurement Agency, who di- 
rected their program accordingly. 

A second study is being made for us at the present time by the 
Minerals and Metals Advisory Board of the National Research 
Council to determine whether or not the current research and develop- 
ment program on titanium is in balance with engineering needs of 
military items under development. 

In 1950 we sponsored a symposium in order to bring together pro- 
ducers, potential users, and Government people to stimulate research 
in this new area of interest to the military. The Army, Navy, and Air 
Force are each conducting an active program of research and develop- 
ment on the aspects of titanium which are of particular interest in 
their respective applications. There are representatives here from 
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ich of those De partments who are able to discuss the details of their 
esearce h al nd cle ve lopme nt programs, if you would care to go into it. 
» it will not be necessary for me to go any further into that. 

That is the extent of the statement that I have prepared. I would 
be glad to answer any questions that I can. 

Mr. ApiterMAN. You say you have had reports made to you by the 
Minerals and Metals Advisory Board, and also by some civilian ex- 
erts. Do you have those reports available? 

Mr. Garrett. We do 7 ave them. They are classified. 

Mr. ApterMAN. Are any to be declassified and submitted to the 
ymmittee for use in its canes 

Mr. Garrerr. Any parts that could be declassified ? 

Mr. AptermMaAn. Yes. Could you submit the classified records for 
1e study of the committee, with the idea that the classification would 
e res ected. 

Mr. Garrett. We can certainly do that. 

Senator Matonr. Mr. Garrett, we are interested, of course, in two 
things; first, the quality of the material you are receiving, the amount, 
hat you are now doing, which I think you have explained, and what 
vou would do and how much of this metal you think you could use if it 
were available so that you did not have to worry about the avail- 
ibility of it any more than you a aluminum or steel. 


QUALITY AND QUANTITY OF TITANIUM REQUIRED FOR DEFENSE 


Mr. Garrett. First, with respect to the quality of the metal, up 
until recently that has been one of the major concerns for the users of 

he metal, that the quality has been extremely variable from one batch 
to the other. We have had numerous and lengthy discussions in our 
office as to what could be done to alleviate this situation. The con 
clusion was reached that really the only thing that could help would be 
to increase production, to give the producers the experience they 
nn in processing the metal to enable them to make it time after 

ime with the same quality. That is one of the major considerations 
in our recommending increased production of the metal, to permit the 
producers to gain experience in process control. 

With respect to quantity, our own office is not itself responsible for 
quantity figures. We are, of course, interested in making sure that 
when titanium is widely specified in designs of military equipment, 
and that equipment is released for production, that the titanium wili 
be available when it is needed. From that point of view we have 
been quite concerned in seeing how the production was coming along. 

About a year and a half ago we made the recommendation through 
the then Munitions Board to DMPA, that production be increased 
to 35,000 tons per year within 3 years from then, which would be 
a year and a half from now. We were informed that those would be 
the requirements that could then be foreseen for titanium from the 
services, and we wanted to make sure it was available as needed, 
and also we thought the quality of themetal itself wold be improved 
if production was built up to some such figure as that. We therefore 
made that recommendation. 

Senator Martone. I am glad you mentioned the 35,000 tons. I 
have been wondering where that figure came from. I did understand 
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it was 36,000 that was recommended and that the national-defense 
organization recommended 22,000. 

Mr. Garrerr. We recommended 35,000 a year and a half ago. 

Senator Matone. It did not go through / 

Mr. Garrerr. That went to—they change the agencies quite a bit, 

Senator MaLone. Just enough so no one knows who is doing it. 

Mr. Garretrr. At any rate, it is the agency that the Office of De- 
fense Mobilization has taken under its wing now. 

Senator Matonr. Who is that? 

Mr. Garrerr. It was DMPA that was responsible for the actual 
procurement, 

Senator Martone. Who is responsible now 4 


PROCUREMENT RESPONSIBILITIES 


Mr. Garrerr. The Office of Defense Mobilization is responsible 
how. 

Senator Matong. That is Dr. Flemming ? 

Mr. Garrerr. Yes. That organization reduced our recommenda 
tion from 35.000 tons to 22.000 tons that became the official goal that 
they were trying to meet by encouraging various companies to 
increase their production to that figure. 

Senator Matonr. You 3 ard the testimony this morning that pro 
duction is now about 6 or 614 tons a day, maybe a couple of thousand 
tons a year being dink Do vou know what the total ton 
nage under contract would be when full production is achieved ¢ 

Mr. Garrerr. I believe it is in the neighborhood of fourteen to 
sixteen thousand tons a year. 

Senator Matone. It is 15,500, I think. Two companies each have 
a 10-ton contract. It was explained this morning by Du Pont that 
its present production "i 214, tons and it took a 714-ton increase. But 
both Titanium Corp. of America and Du Pont Co. combined now 
produce about 614 ets a day or less. Part of that is going to 
England and some other nations. It was testified some went to 
Austria. I guess they have some agreement that it would not go 
to Russia. National Defense, as I understand, O. K.'d the exports. 
Do you know anything about that? 

Mr. Garrerr. No, sir. This is the Office of Supply and Logistics, 
Dr. May. We know him, of course, and work with him, but we are 
not ouselves responsible for approving those requests and do not 
see them, and are not familiar with them. 

Senator Matone. You are not familiar with who is responsible for 
teaching Russia how to make it? The committee is very much inter 
ested in your department, because you are the research department 
upon which the National Defense Chiefs depend, for the practicality 
of the use of this metal, and whether it will do a certain job or not. 
Is that right ? 

Mr. Garrerr. I might say about that that the actual research is 
administered by the departments. Our job is to coordinate it. We 
do not ourselves conduct or administer any research programs. 

Senator Martone. You do have men in your department who under- 
stand the research and are in close touch with it? 

Mr. Garrerr. We try to keep in touch with it as closely as a small 
staff permits. 
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senator M ALONE, Do you have some one on your small] staff who is 
quipped by training so as to know what he is doing? 

Mr. Garrerr. Mr. Fick and I between us try to keep in close touch 

th what Is VoINg ob with the metal. 

senator M ALONE, Yo understand the resear h and inderstand how 

research is done, so you have what is going on? 

Mr. Garretr. Yes, sir. 

Senator Matone. Then if you recomme nd to the National Defense 

iefs that this metal is evood for a certain use, you have every reason to 

ypose that they will inelude it in peciii itions 4 

Mr. Garrerr. It is not done exactly that way. 

Senator Matonr. Give use an idea how it operates. 


as ‘ ' 
Mir. GARRETT. 1 he specie applications of the metal are selected 


the people n charer of the various designing program within the 


litary department We have here today and I think they will 
tify later the people who are ll ! ve oO itanl ve lopment fo. 
ich department. 

Senator Matonr. Wh: ‘an titanium development é 

Mr. Garretrr. I mean t] search and development programs that 
» administered by each di partment on titanium. 

Senator Martone. Do | understand » { ay that there is mo 
han one research department ¢ 

Mr. Garrerr. By department, [ mean the Army, Navy, and Au 
‘orce, 

Senator MaLonre. 1e) i three researc! departments ¢ 

Mir. Garrerr. They hav * their own, and each have their 
everal bureaus and services, ind then they 1 turn eac la ir own 
rogram. 

Senator Martone. You know J 
olidated them in 1947 or 1948. 

Mr. Garretr. That is wl 
ozen or 1d difierent agel 


eTam. 


RESEARCH PROJECTS MILITARY 


Senator Matone. Would you for the benefit of the record name some 
of these research organizations and who engineers the deal ? 

Mr. Garrett. I will be glad to. Inthe Army we have the Ordnance 
Department. Mr. Holladay, who testified a moment ago, who is in 
charge of the Materials Section for the Army Ordnance. 

There is Army Quartermaster, which has a research department. 
The Engineer Corps have a research program. The Chemical Corps 
has a smaller one. The Signal Corps has a research and development 
program. 

In the Navy there is the Bureau of Aeronautics, the Bureau of 
Ordnance, Bureau of Ships, Bureau of Naval Research, all four of 
them are interested in titanium. 

In the Air Force, of course, it is Wright Field that directly conducts 
the research program and there are two main laboratories at Wright 
Field, the Materials Laboratory and the Aeronautical Laboratory, 
that both have extensive programs in titanium. 

Senator Matonr. You are conducting a research center for all this? 

Mr. Garretr. We endeavor merely to coordinate, to get them to 


- 
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sit down around the table and talk over their problems so each knows 
what the others do. The budget requests for research and develop 
ment all come through our office, and we try to see that moneys 
are allocated fairly among them. 


TITANIUM REQUIREMENTS 


Senator Matone. Then you are responsible for the 22,000-ton ree 
ommendation. 

Mr. Garretr. The 35.000 tons is what we recommended. 

Senator Martone. You felt that was what was needed ? 

Mr. Garrerr. This was based on the figures the Departments gave 
to us. The wav we got the fieure, we went to the then Munitions 
Board, and the Board went to the Departme nts and said, “How much 
will you need 3 years from now” and they added up the figures, and 
they came to 35,000 tons. 

Senator Martone. When you 
search department ¢ 

Mr. Garrerr. No, sir, because the Munitions Board are the peo- 
ple who compile the figures. 

Senator Martone. Who are they? 

Mr. Garrerr. Under the new Department of Defense reorganiza- 
tion they were discontinued on July 1. 

Senator Matonr. Who does that now? 

Mr. Garrerr. Supply and Logistics, Office of the Assistant See- 
retary of Defense. 

Senator Matonr. You are working for the man you now describe? 

Mr. Garrerr. No, we are Research and Development. We are 
another Assistant Secretary of Defense. 

Senator Martone. Who is the Assistant Secretary of Defense re- 
sponsible for the amount of titanium ? 

Mr. Garrerr. Supply and Logistics. His name is Mr. Thomas. 

The Munitions Board shortly before it became defunct last spring 
sent us a new estimate of titanium requirements. 

Senator Matonr. What was that estimate? 

Mr. Garrerr. That was 35,000 tons per year. They raised it from 
thirty to thirty-five thousand a year later. It can be expected, of 
course, as time goes on and more applications are proved, that the 
rquirements will gradually grow. 

Senator Martone. Over what period did they think you would need 
55,000 tons a year? 

Mr. Garrerr. I believe again that was 3 years. I know our orig- 
inal estimate was 3 vears from then which would be only a year 
and a half from now. 

Senator Matonr. Their recommendation was that you would need 
35,000 tons a vear for the ensuing 3 years beginning last year? 

Mr. Garrerr. 35,000 tons a year after 3 years. In other words, 
it would build up to 35,000. 

Senator Martone. It would take 3 years to build up to 35,000? 

Mr. Garrett. Yes. 

Senator Mavone. T would say that is getting closer. 

Mr. Garretr. I should say one more thing about these estimates, 
that all of them are based on the current price of titanium, and if 


v0 to the Navy you go to their re- 
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the price comes down substantially, the requirements would be very 
much higher. 

Senator Martone. Even though someone else built some planes 
out of titanium, you would not get very far? 

Mr. Garrett. As far as airplanes go, I think price was coneiee red 
not to bea factor. But aha on be get to ships or tank armor or some- 
thing that would make an individual piece cost many ailiana of dol 
lars more, then you have to stop and consider price. 

Senator Matone. This 35,000 tons included the Air Force, Navy, 
and Army ¢ 

Mr. Garrerr. Yes, sit 

Senator Matonr. You would not reach that for 3 years 4 

Mr. Garrerr. Our original 35,000-ton figure which is the one I am 
more familiar with was 95 percent roughly Air Force requirement and 
5 percent Navy aeronautics requirement. ‘The land and sea require- 
ments were at that time infinitesimal. They were very small. What 
they were were just for experimental applications and not for 
production. 

Senator Martone. Might I ask you whom you called in the Air Force 
to get this amount that the Air Force might use over the ensuing 3 
years to build up to their part of the 35,000 tons annually. 

Mr. Garretrr. We went to the Munitions Board, and their sources of 
information I don’t know. But they have regular contacts in the 
Department that are responsible for furnishing them requirements 
information. 

Senator Martone. You could furnish that for the benefit of the 
record, that is, who is responsible for the 35,000 4 

Mr. Garrett. I will certainly try to find out for you. Many of them 
are gone that were there a year and a half ago, and there might be some 
doubt among those left who they did contact. 

(See letter from Roger Lewis, Assistant Secretary of the Air Force, 
to chairman, December 15, 1953, and letter from W. N. Lawrence, 
Director, Military and Atomic Energy Division, Defense Production 
Administration, to Nathaniel Knowles, Jr., Vice Chairman for Mate 
rials, Munitions Board, pp. 585, 586, and 606.) 

Senator Matone. I would say offhand that would be an improve- 
ment if most of them are gone. Are you familiar with the later esti- 
mates of what the Air Force would need now if titanium were available 
and they could take the planes off the drafting board and be able to 
depend on the supply in the same way they now depend on aluminum 
and steel ¢ 

Mr. Garrett. No, sir; I am not, except for the testimony I heard 
this morning. 

Senator Martone. That same testimony is available to you and your 
department. 

Mr. Garretr. We very much want it. We have already made con 
tacts with your staff to see how soon we can get the testimony. 

Senator Martone. You can have your copy right away. You can 
take it home with you. I would like to have you back tomorrow after 
you read it. I will tell you for your benefit the testimony has been 
somewhere around 100,000 tons a year at the present price or at any 
price. I donot think you are going very far in trying to economize on 

lives, because it is a little expensive. What do you think about it4 
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Mr. Garrerr. We have never felt that price was a factor for aircraft 
applications. I judge that this is all aircraft, this 100,000 tons or 
essentially SO ¢ 

Senator Matonr. You heard the testimony a few moments ago fron 
the ordnance man, that ordnance could use a million tons a year of this 
material if they could use it in the packs that the servicemen carry and 
in your relatively small caliber guns. 

Mr. Garrerr. Ordnance has indicated that at the current price they 
would not be interested in any appreciable amount of titanium. 

Senator Manone. I did not hear him say that. We will call them 
back again. 

Mr. Garrerr. I think he would say that. 

Senator Martone. If he does, we will have him in your category. 

Mr. Garrett. We depend entirely on what the Departments tell us 
for their requirements. We do not estimate the requirements 
ourselves. 

Senator Matonr. Do you take what they tell you? 

Mr. Garrerr. We are forced to. 

Senator Martone. Then evidently you did not take this from thei 
testimony unless they have changed considerably. 

Mr. Garrerr. They have changed it. We got our requirements 
from them about a year and a half avo, and at that time they said it 
was 35,000 tons. 

Senator Matonr. Altogether ? 

Mr. Garrerr. We are currently engaged in another study of 
and we do not yet have the new fircures. 

Senator Matone. How do you conduct one of these studies? Does it 
take a year or two to get the information together ¢ 
Mr. Garrerr. We make our studies through a body of experts. 
Senator Martone. Who are they? 








CONSULTANTS AND ADVISORY BOARDS 











Mr. Garrerr. Largely the National Research Council, Metals and 
Minerals Advisory Board. 

Senator Martone. Who are they? 

Mr. Garretr. They have a permanent committee of about 16 out 
standing metallurgists of the country. 

Senator Martone. Of the whole country ? 

Mr. Garrerr. Yes. Then they have panels of consultants in addi 
tion. I think they have about 400 names. 

Senator Martone. It must take quite a little time when they get 
through with all of those. 

Mr. Garrerr. They do not go through all those. When a specific 
problem comes up, the ‘v select from those 400 the individuals that are 
particularly well qualified to make that study. It takes them a few 
months to make a thorough study. 

Senator Matonr. Would those names be available to the committee ? 

Mr. Garrerr. Yes. 

Senator Matone. I would like to have the 400 and check off the ones 
you think are the experts in titanium use. 

Mr. Garrerr. I would be glad to. 

Senator Matone. You can make it a part of the record of your 
testimony. 
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Mr. GARRETT. We have one of their detailed r ports here that has 
the name of their panel listed, and I can read the names off, if you 

ire to have me. 

Senator Matone. Read a couple of paragraphs from the report that 
might be significant. 

Mr. Garrerr. The Metallurgical Advisory Board itself at this time 
vhich was nearly 2 years ago, and [ think there have been a few 
hanges, but it is essentially the same as it was here. 

Senator Matonr. Nobody dies or resigns? 

Mr. Garretrr. The chairman has changed. At this time Dr. R. F. 
Mehl of Carnegie Tech was chairman. At the present time Dr Francis 

rary, formerly director of research of Aluminum Co. of America, 
ut now retired, is chairman. 

He is retired. He has no present mmercial connections of any 
ort. Dr. Mehl is vice chairman. Dr. Jeffries is the other vice chair 
man. ‘The members are Dr. E. C. Bane. 

Senator Martone. Who is he? 

Mr. Garrerr. He is director of research and vice president of 
nited States Steel. 

I willsubmit the list for the record. 

Senator Matone. Submit the list as a part of your testimo 


Mr. Garretr. Yes. 


\ 


1 1 my ’ 1 * 4) 

ihe members of the Titanium Pan: ire as follows: 
Dr. Bruce W. Gonser, Battelle Memorial it ( 

Mr. C. L. Bradford, Rem-Cru Titaniu In 


Mr. E. H. Bunce, New Jersey Zine Co 

Dr. H. P. Croft, Kennecott Copper Co 

Dr. E. A. Gee, E. I. du Pont de Nemours ¢ 

Mr. S. A. Herres, Titanium Metals Co. of America 

Dr. I. R. Kramer, Horizons Titanium, In 

Mr. FE. I. Larson, P. R. Mallory & Co 

Mr. David Swann, Union Carbide and Carbon. 

Dr. Eugene Wainer, Horizons, In¢ 

Mr. V. W. Whitmer Republie Steel Co. 

Mr. N. A. Ziegler, Crane Co. 

Mr. F. J. Cservenyak, Bureau of Mines 

Dr. R. ©. Dalzell, Atomic Energy Commission. 

Senator Matone. Let me ask you, What is the nature of the question 
that you submit to these men? ‘They are very acceptable men. There 
IS ho question about that. Did you ask them what amount of metal 
could be made available at certain times, or did you ask them how 
much they thought you should use in aircraft and other materials, or 
just what was the nature of your inquiry ¢ 


RESPONSIBILITIES AND OBJECTIVES 


Mr Garrett. No, sir. I will be ola | to enter into the record a copy 
of our letter of assignment to them, because 1t is all done in writ 

Senator Matonr Do you have it with you? 

Mr. Garretr. No, but I will get it. 

Senator Martone. Could you describe it? 

Mr. GARRETT. It Says generally that we would like to make a sul 
vey of the current titanium research and development program of 
the three military departments to ascertain whether or not the pr 
gram as it is now constituted fully meets the engineering requir 
ments of the new military designs that are being developed for im 
proved equipment. 


co 
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Senator Matonr. How would they know about the new military 
designs? Do they go to the aircraft companies to find out what can 
be done with titanium if they had it? 

Mr. Garrerr. Many of those people are from the titanium com 
panies and they know that just from their ordinary business; from 
their daily work they know that, or should know it. 

Senator Martone. There would be room for question there because 
we have plenty of testimony from the aireraft companies that the 
production is not even ap proaching what they need. 

Mr. Garrerr. This study, Senator, is not directed at production, 
because we ourselves who have asked for the study a 
with production except indirectly. 

Senator Matone. You are tall KING about the need. 

Mr. Garrerr. The need technically speaking, but not quantitatively 
speaking. We in research and development are only indirectly intel 
ested in quantity. We are directly interested in whether, for ex 
ample, the titanium alloys being dk veloped are the best than 
developed to meet the needs of airplanes, 


re hot concerned 


can be 
1 for example. 
Senator Martone. Do you know the best alloys that 


. are now avail 
able? Did you ask them a question W hether those 


7 alloys are available 
and in what amounts or what you need of the alloys now 
how efficient they would be in replacement 
Mr. Garretr. Yes, indeed. 
Senator MaLtonr. What did they tell you?! 
Mr. Garrerr. We do not have the report yet. They 
ny the study. 


available, or 
of other materials ¢ 


are just mak 


Senator Martone. How long have they been on it / 

Mr. Garrerr. We gave them an assignment in June, as I recall 

Senator Matonr. When do you expect to have the report ¢ 

Mr. Garrerr. Some time this winter. 

Senator Martone. At least it will be early next year? 

Mr. Garrett. Yes, sir. 

Senator Martone. When you get this report, do you suppose it will 
show any increase in the availability of these materials? You 
merely ask them if the present alloys would take the place in efficient 
use. Did you ask them that? 

Mr. GARRETT. 
I made before. 

Senator Matone. I do not understand it yet. 

Mr. Garrerr. It was a rather general statement directed at whether 
the research and development program is adequate in scope and bal- 
ance to meet the needs of the situation. 

Senator Matone. Let us find out what you do mean. What you 
are asking them is if the research now being conducted in the Air, 
Navy and Army is efficient and covers the field, and should be con- 
tinued. Is that what you are asking them ? 

Mr. Garrerr, No, si 


ir, We are not asking them to look into the com 
petence of the administration of the program at all. 


l 


What we asked them was more or less the statement 


We are asking 
the objectives of the program are well suited to the needs. 
Senator Matonr. What are the objectives of your program ? 
Mr. Garrerr. We would like to make sure that the departments are 
trying out experimentally titanium in every useful application or 


every application which it looks as though it will contribute to the 
per formance of the equipment. 
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uready have testimony before this committee that they could use 
100,000 tons of this titanium if you had it in ~ kind of alloys you 
now have, and at the present price. You are gi 
mittee to find out if they know what they are ti rf 
research, is that it 4 

Mr. Garrerr. It is not tied in at all with quantity. 

Senator Matone. In other words, you are afraid that these alloys 
that they are now capable of producing will not do the work in 
taking the place of aluminum and the steel that they are using now, 
s that it¢ 

Mr. Garretr. That is one aspect of it. We are afraid that the 
urrent commercial alloys are not quite eood enough. We think we 
want something better. 

Senator Matonr. No doubt you would want something better. But 
we have already had testimony that, if you will give them the spe 
fications and that is your business, they can produce these alloys, and 
we have testimony they could use something like 50 times what you 
ire now producing. 

Mr. Garrerr. This is one of the objectives of this study, to make 
ure that the Departments are applying the existing alloys where 
they can be used. 

Senator Martone. I think that is a wonderful study, but it has 
nothing to do with the quantity. 

Mr. Garrerr. No, sir. 

Senator Matonr. What are you doing on that score ? 

Mr. Garrett. My office has nothing to do with quantity. 

Senator Martone. We have the wrong men here. 

Mr. Garretr. You may have the wrong man. I tried to explain that 
when I started the testimony, and also when Mr. Adlerman called me, 
that I could speak only of the research and development program, but 
that anything to do with quantity figures was the responsibility of 
the Supply and Logistics. 

Senator MaLonr. You are in the National Defense; do you have at 
your fingertips what the Navy is doing, what the Air Force is doing, 
and what the Army is doing, and you coordinate all this? 

Mr. Garrerr. We try to do it. 

Senator Matonr. What is the Air Force doing ? 

Mr. Garrett. I would a lot rather, sir, that you get that from the 
Air Force. 

Senator Martone. I already got it from the Air Force, but I want 
to know what you know about it, as long as you are supposed to know. 

Mr. Garrett. I would like to say this, that the titanium program is 
only a small fraction of the entire program that we try to keep i 
touch with. 

Senator Martone. Then in other words, you do not know very much 
about the titanium program. 

Mr. Garrett. I will say this 

Senator Martone. You are not making it any kind of specialty. 
You are taking it as a group of experiments run by the Army, Navy 
and Air Force, without any special attention to titanium at all. 

Mr. Garrett. I would not say that at all. I would say that titanium 
is one of 3 or 4 of the things we have devoted particular attention to. 


Senator Matonr. Let us see where you are getting on this. We 


r back to a com- 
ng about in this 
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Senator Matonre. What is the Air Force doing right now at the 
moment? What do they need ? 

Mr. Garrerr. Our information is that the Air Force research and 
development program on titanium out of research and development 
funds runs about $400,000 a year. 

Senator Matone. I do not think we are very interested in the cost. 
What do they say about these alloys ¢ Will they take the place ot 
some of these other metals and to what extent? 


SPECIAL PROPERTIES OF TITANIUM 


Mr. Garrerr. They definitely will, and they range from 250 
Fahrenheit up to perhaps 700° or a little higher with the present 
alloys, and titanium looks as if it will take the place of either alumi- 
num or steel. We have hopes that we can push that upward tempera 
ture limit up to 1,000° or so, 

Senator Martone. If you know that, what is the sonic temperature 
when you pass the sonic barrier ¢ 

Mr. Garrerr. The temperature does not rise very much at the speed 
of sound. 

Senator MaLtonr. What is it? 

Mr. Garrett. I do not carry those heures In my head. Atthe speed 
of und t is nly ome 1) decrees But t goes up rather rapidly 
above that. At twice the speed of sound, just pulling a figure from 
my head, I believe the temperature rises around 250° Fahrenheit. 

Senator Martone. At what speed does aluminum become impracti- 
cal 

Mr. Garrerr. Tamsorry. I misspoke myself. At twelve or thirteen 
hundred miles an hour, which is considerably less than twice the 
speed of sound, it is around 200° to 250° Fahre nheit. 

Senator Matone. Where do you leave the aluminum ? 

Mr. Garrerr. Just about at that temperature. About 250°, or about 
twelve or thirteen hundred miles an hour, we start to get out of the 
range where aluminum will stand up. 

I should also say that it is not entirely the heating due to speed 
that we have to worry about. In our fighter planes the engine is in 
the fuselage and the fuselage structure around the engine is subject 
to heat that comes from burning of fuel in the engine. 

Senator Martone. We are talking about the plane itself. We will 
go into the engine later. If you want to go into the engine now, 
you may. 

Mr. Garrerr. I meant to talk about the structure of the plane 
around the engine which will be heated perhaps 200° or 300° above 
the air temperature. 

Senator Maronr. What is the temperature where it is not prac- 
tical to use aluminum? 

Mr. Garretr. About 250° 

Senator Martone. In other words, when you get up into the super- 
sonic speeds, you have to start looking for a new metal. 

Mr. Garrett. That is right. 

Senator Martone. That being the case—I am not going to ask you 
how fast your planes can fly, that will be another department, I sup- 
pose—is it not necessary to add this lighter material in order to gain 
your maximum speed for any type of plane? 
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Mr. Garretr. It is very desirable to have it. It fills the gap be- 
ween aluminum and steel. 
Senator Martone. Then you can either take up that saving in weight, 


th additional fuel, or it can go faster and ean carry a heavier load. 
| 


phere are Many ways 
Mr. Garretrr. Those things are true. 
Senator Martone. If you can do that and we have had testimony 


long the lines that you are testifying now, you still think that 35,000 
ons is all that you are going to use the next 3 years annually if you 

id it? 

Mr. Garrerr. This the heure that the depa ments gave us. | 
have no way of checking on them. 

Senator Matone. Have you checked with the departments recently ¢ 

Mr. Garrett. I personally have } 

Senator Matone. I should say it would be a good idea. 

Mr. Garrerr. As I| say, the quantitative figures are not anything 


_ 


that we are primarily concerned with in my particular office. 
Senator MALONE. Let us leave it in your field. You do know that 
metal takes over when you have to leave aluminum. 
Mr. Garretr. Yes, sir. 
Senator Mauonr. And it will go up to what temperature ¢ 
Mr. Garrerr. About 700 
Senator Matonre. What speed would you reach that temperature ¢ 
Mr. G ARRETT. That would be in the neighborhood ol Mau h Z. 
Senator Martone. Where is that? 
Mr. Garrerr. Fifteen or sixteen hundred, depending on the alti 
ide. 
Senator Matonr. Did I not read in the paper the other day that 
someone rode in these missile planes at 1.200 miles an hour? 
Mr. Garretr. We have experimental planes that have flown that 


fast. 
Senator Manone. Is not one of the duties of your department to 
Keep ahead of any potential nemy 1n the production of thi ‘rait ¢ 


Mr. Garrerr. We are certainly trying to do that. As I say, tita 

lum is one of the major efforts in research and developme it. 

Senatoi M ALONE. Is it not necessary, aS a matter of fact? 

Mr. Garrett. It is. 

Senator Matonr. Do you think that 35.000 tons are going to even 
touch it ¢ 

Mr. Garrerr. I have no opinion on that because I have no way of 
having an opinion on the quantity. 

Senator Martone. Your department after hearing from the Air 
Force and the Navy and the Army set 35,000 tons as the amount needed 
at the end of 3 years ¢ 

Mr. Garrerr. The Office of the Secretary of Defense did, ves, sir, 
but I cannot speak for the whole office. I can only speak for the re 
search and development part of it. 

Senator Matonr. That was in 1952. 

Mr. Garrett. In 1952, we recommended 35,000 tons. 

Senator Martone. Who was your Secretary of Defense then? 

Mr. Garrett. Mr. Lovett. 

Senator Matonr. He is responsible then for setting the 35.000 tons. 
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Mr. Garrerr. The 35,000 tons was set, I believe, this spring under 
Mr. Wilson. 

Senator Matone. He raised it. 

Mr. Garrerr. 5,000; this was based on new figures received from 
the departments. 

Senator Matone. You did not wait on this committee you have now 
asked to make « new report. 

Mr. Garrerr. This committee will not have anything to do with 
the quantitative requirements. 

Senator Matons. Anybody can figure the quantity needed if he 
knows the number of planes and type after he knew you could use it. 
Could not any engineer do that? If you determine what is to be 
done, then somebody ought to know the number of planes and differ- 
ent sizes. You know the parts that would be replaced. Then you 
could get a man on one of these computing machines and figure out 
the amount you need, 

Mr. Garretr. That is the way it is done, but it necessarily has to be 
done by those departments who are responsible for the individual 
designs. For example, one of our current airplanes is designed with 
something like 700 parts in titanium. ‘To find out the weight of tita- 
nium in that airplane you have to sit down and add up 700 parts. 

Senator Maronr. Is that much of a job? 

Mr. Garrett. ‘To get that done for the whole Department of De- 
fense, you have to get the people with the information, and those 
people are down in the individual departments. So if we need a total 
figure, what we do is to go back to the individual departments. 

Senator Martone. Is that your job? 

Mr. Garrerr. I do not have that job. 

Senator Matonr. Who has that? 

Mr. Garrerr. That is the ae int Secretary for Supply and 
Logistics, Mr. Thomas, and Dr. Tim May, whose name was mentioned 
specifically in charge of the titanium effort in the Supply and Logistics 
office. 

Senator Matonr. Do you not suppose that the manufacturers of 
the planes have a pretty good idea? 

Mr. Garretr. | am sure they do. 

Senator Martone. Will you read their testimony ? 

Mr. Garrerr. I very much want to read it. 

Senator Matone. Then we would like to have you back. 

Mr. Garretr. Yes. 

Senator Martone. Will you be back tomorrow / 

Mr. Garretr. Yes, sir; 1 expect to. 

Senator Martone. Mr. Hitchcock of Boeing testified that we are 
going to produce a billion pounds of airframe weight—we are talking 
about a war now. I do not know whether you fe Hows contemplate 
one or not, but according to ever y paper we pick up, we are just about 
to get ina war. In 1956 we probably will require about 200,000 
tons of sponge. If we were going to do that in 1959 or 1960, if we 
had suitable alloys, forging sheet, extrusions that number could very 
well be 400,000 tons. 

This is only one of your manufacturers. I do not expect he under- 
stands it well. But I would go to him after I consulted this civilian 
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committee to at least find out what he has to say. That does not 


‘onsider commercial planes, and I think you heard this morning about 
the value they claim when they save a pound in weight. I do not 
know about that. All I know is the testimony. When I asked Mr. 
Hitchcock the question, he said each pean of weight saved is worth 
invwhere from $20 to $1,000 a pound. You ean choose anv number 
you wish. Everyone you talk to will quote a different number 

As far as a commercial airplane is concerned, I would guess that 
each pound of weight saved would amount to $40 a pound. 

There is considerable testimony in there that is enlightening to me, 
but probably would not be to you. When you save a pound of weight, 
vou also save a lot of other things. 

Mr. Garretr. I think you save 7 or 8 pounds to 1. 

Senator Matonr. So we will call you tomorrow afternoon. 

Mr. Garrett. I would like to make one other s1 ogestion if I could. 
if I come back tomorrow and you still want testimony on quantitative 
figures, I am still the wrong person to give it. 

Senator MaLonr. Can you bring the right one ? 

Mr. Garretr. The right one is completely out of my office, and in the 
office of a different Assistant Secretary. 

Senator Matonr. You come back and bring a list of these people 
with whom i consult. 

Mr. Garrerr. I will do that. But I would like very much that you 
could call someone from the right office who can give the figures you 
want from their own knowledge and you will get more satisf: ictory 
testimony on that score. 

Senator Matone. I do not understand your testimony. You are the 
coordinator of the three services. 

Mr. Garrett. Research and development only; nothing to do with 
procurement or plans as to production. 

Senator Matone. Have you through your research and development 
said to somebody that the alloys now available are not suitable to 
replace these parts? The titanium alloys now available? 

Mr. Garretr. No, sir; we have not said that. 

Senator Martone. If you have not, then we have to rely on someone 
who makes the plane. 

Mr. Garrerr. I do not understand you. 

Senator Martone. You heard what one man said about it. 

Mr. Garrerr. The aluminum alloys available are not suitable for 
these new planes. 

Senator Matone. No, I am talking about titanium alloys. You are 
in that. 

Mr. Garrerr. We have all materials. 

Senator Matonr. You consider this rather important, or do you? 

Mr. Garrett. One of the most important. 

Senator Matone. I have not gotten anything out of your testimony. 
Frankly, I am sorry. So you will come back tomorrow. We will have 
you tomorrow afternoon. 

Mr. Garrett. Yes, sir. 

Senator Martone. Mr. Promisel and Mr. Harwood of Naval Re- 
search. 

Mr. Promisel, you were here this morning 
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Mr. Promiseu. Yes, sir. 

Senator Martone. You know alre: ady the objectives of the com 
mittee. I hope you will identify yourself and your assistant for the 
purpose of the record. If you have a prepared statement, you may 
read it or you can make any statement you think will be he ‘Ipful to the 
committee in determining the future of this metal in your business, and 
give us any information you think would be helpful. 

Mr. Promise. I am Nathan E. Promisel, head of the Materials 
Branch of the Airborne Equipment Division of the Bureau of Aero 
nautics. Mr. Harwood will introduce himself. 

May I make one or two additional statements at this stage ? 

Senator MALone. Yes. 

Mr. Promisen. We received an invitation to be here some time 
Friday afternoon. Because of that fact, and because of illness, J 
arrived this morning without any prepared statement, and therefore 
any comments I make are personal extemporaneous and not necessarily 
the official opinions of the Navy. 

Senator Matone. I might say we are in entire sympathy with your 
position, and perhaps it is our fault that we did not notify you in time. 

Mr. Promise. That was not in eriticism, but in explanation. 

Senator Martone. You are headquartered in Washington so you 
will my available to the committee. 

PROMISEL. Yes, § 
Renate MALONE. After you finish today, if you would like to pre 


pare a brief or statement of any kind that would complete your testi 
mony, it will be included. 


Mr. Promisen. 1 would be very happy to, Senator. 

Senator Matone. Thank you. We want to be helpful but we cannot 
be unless we fir! out what you would like to do. 

Mr. Promissi. I hope I can clarify that this afternoon. 

Senator Matone. Go right ahead. 

Mr. Promise.. Perhaps it would be well to just go back and recite 
in ret rospect the history as L see it over the past few years, 


TITANIUM POSITION WITH OTHER METALS 


When in 1946 the Bureau of Mines pamphlet, which is now so well 
recognized almost as a classic, became available pointing out the in 
troduction of titanium, the handwriting on the wall was clear to us, 
that here was one of the most important materials for aircraft con 
struction which we had seen, certainly during my time. Therefore, we 
promptly started to investigate its potentialities, and consider what 
we could do to expedite its introduction into the aircraft picture. 

It has been stated many times, and is well known to everybody, how 
important weight is in aircraft. Many numbers have been mentioned. 
Just a few minutes ago you mentioned 1 pound perhaps being equiv- 
alent to 7 or 8. 

I would like to say that under some conditions, depending on the 
airplane and the mach number and other technical performance re- 
quirements, that number may be in excess of 7 or 8 to 1. Depending 
upon the particular attributes of the aircraft, 1 pound saved at the 
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wit time, which is wl >the aire ; being designed on the d 
ward > 
Senator Matonr. That is in the basic structure. 
Mr. Promrsen.. That is correct, that 1! pound may well result in 
saving of more t! lan ¢ Ol S pot inds throu ohout the aircraft for reasons 
ch vou vourself have given. Tmetare: ‘1 s essential that the air 
craft industry and that we in the ilitary have assurance at all stages 
i we are going to properly ‘XI 1} iaterial, that the material 
be available at the right time in the mght quantity al cd in the 1 
quality. 
Senator Mat NE. In other y 5, you lo not dare t ike your pl 
afting board unt - iow it is available. 
Mr. Promisen. Unless the incentive is so great tl 
tlated risk an spend on the minimum quantity 


lable and at leas ope it will | ivallable for these 


that is right, sir. 

We therefore began at the Bureau of Aeronautics a research 
deve lopme nt program aiming at exploring the nomnilel lation, cre 
mcen tives for Indu try, establishing what the problems would 


ittempting to solve some of these probl ms, aiding the aireraft 


dustrv In further exploring it on their own hool al ad trying to solve 


the more practical aspects of titanium development which an aircraft 
constructor would run into sooner or later. 

Senator Matonr. You do work with th 
planes ? 

Mr. Promisei. Very closely. That program began almost im 
mediately after the Bureau of Mines announcement and is still con 
tinuing. 

Senator Martone. What was the approximate date of that an 
nouncement 4 

Mr. Promiseu. 1946. 

Senator Martone. That it did have a practi al appli ation in thet 
opinion ¢ 

Mr. PROMISEL. It seemed to be clear at that time that we would 
have available titanium, and that the remarkable properties of the 
material indicated it was something we could not afford to overlook 
at that time. 

So we immediate ly beg: in to exp lore. 

Senator Martone. Do you join with those who say there is no second 
best air squadron in a fight for very long anyway ? 

Mr. Promise.. Definitely. The development program continued, 
and I think to a certain extent the development of titanium’s history 
has been covered this morning thoroughly by the producers. 

In the early stages, of course, in order to get know-how and eet 
the proper feel of the material, titanium was substituted for existing 
materials. Then it began to be injected into future designs So as to 
take advantage of its unique combination of prope rties. It might be 
well, although I am sure this must have been given in previous test! 
mony elsewhere, to briefly run through why we think this is such an 
important material. 

Senator Martone. I think it is very important that you do that, 
because of the uncertainty in the business. Certain decisions have 
to be made by officials, such as yourself, and you take a great responsi- 
bility in making those decisions. Unless several or all the Senators 
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and Congressmen have available the information, it is a great re- 

sponsibility on you to say that you want to buy something at $15 a 
pou nd when somebody else might think you should only pay 50 cents 

. pound or a dollar a pound. There fore, we can be helpful, if f after 
we study the testimony, we make comanidaliote as to what should 
be done. 

Mr. Promisen. Yes, sir. The immediately apparent and enticing 
properties of titanium as we saw them were its low specific cravity, 
its hight weight combined with the relatively high strength properties 
which were intrinsic even to the unalloved titanium, and particularly 
W hen allovs of t itanium hea: an to be devel ope cl, 

Not only were these properties existent at room temper: ature but 
they were retained to a very gratifvine degree as the temperature was 
increased. This was not characteristic of the commonly used light 
alloys in the aircraft construction field, namely, aluminum and mag- 
nesium, which, as has been said, began to drop significantly in strength 
at a temperature of a few hundred degrees Fahrenheit. 

In addition, this material had excellent corrosion resistance under 
most of the conditions encountered in aircraft. It could be produced 
from ores that were abundant, or at least seemed to be then, and I 
believe still are. 

Senator Matonr. In this Nation and adjacent areas. 

Mr. Promisex. That is correct, sir. 

Also, it was a nonmagnetic material and there are too few non- 
magnetic materials of high streneth and great availability available 
today for some of the more specialized and classified applications with 
which the military are concerned. 

This combination of properties is particularly important when we 
consider the future of aircraft. The introduction of the jet engines 
and the turbo prop engines has indicated that there will be an ever- 
increasing temperature in the operation of aircraft, not only because 
of proximity to these high temperature operating pieces of equip- 
ment, but also due to the increase in speed which has already been 
mentioned a few minutes ago. 

There were other things that increased temperatures, such as deicing 
systems and incidental equipment in airer: aft. There is alwavs in 
front of us this ever-increasing temperature pattern with which we 
must contend. The only alternative then to aluminum and magnesium 
would be stainless steel, or possibly some other alloy steels, and imme- 
diately then you encounter a weight penalty, since roughly you have 
a specific gravity of the order of 3 to 1, steel against aluminum. The 
intermediate position of titanium with respect to good properties at 
elevated temperatures, even in the early stages, and + prospect of 
enhancing these properties with development, then became one of 
the most intriguing things we encountered in aircraft to date, and I 
still feel that way about it after these years. 

Nevertheless, as time went on it became clear that there wonld be 
factors which would militate against the expeditious use of this ma- 
terial, at least to the extent to which the aircraft industry would like 
to use it. The problems of availability became apparent. The cost 
of the material was considerable, and in some cases I believe proved to 
be a deterrent to extending the uses of it. There were certain technical 
problems of quality and uniformity in fabrication. 
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I would like to say at this stage, however, that certainly within 
recent periods, based on indirect information which we get, the im- 
proveme nt m qui ality and in uniformity has been ve ry gr itifying. I 
think the producers have been well aware of this problem and cer- 
tainly have been trying to make progress in that field. 

Senator Mauonr. Is it not the history of production of materials 
that when it is advantageous financially or as in the case for national 
defense, these problems generally are solved 2 

Mr. Promise. Yes, sir. 

Senator Matone. In other words, only a few short years ago alumi 
num and magnesium were in almost the same position that titanium 
is now 1n, with respect to the problems of price and availability. 

Mr. Promise... I would guess the major difference would be the time 
stage. We have tried to condense it into as brief a period as possible, 
because of the promise = importance of titanium. 

Senator Matonr. If it were not for preparation for national de 
fense, it would take many years now. 

Mr. Promisen. I would suspect so, yes. 

Senator Matoner. Go ahead. 

Mr. Promisen. I do not know that there is much more I could add 
to this, unless you want to bring out certain points later. I myself am 
not immedi: ately connected with the group that generates quantitative 

requirements. I know that is one of your big concerns now. As ¢ 
matter of fact, the Aircraft Production Resources Agency so ab Iy 
ea by the general here acts for the Bureau of Aeronautics 
and the Air Force, and I am sure has much more reliable figures than 
I. Furthermore many of these requirements are classified. 

Senator Matonr. In your research for the Navy, are you convinced 
that it is a necessary material and 7 subject then to the decision of 
your superiors as to the extent of its use in planes due to its cost? 
You are satisfied from your researc h that it will replace these other 
materials and be more efficient ? 

Mr. PROMISEL. It will replace them to a oreat extent. I do not 
think any one material will ever be completely replaced. 

Senator Manone. I did not mean it would take the place of all 
aluminum and steel. I think we have testimony from the airplane 
manufacturers that they are looking forward to a 30- or 40-percent 
displacement of other materials. Would that seem reasonable to you? 

Mr. Promiser. That would seem to be a reasonable figure. 

Senator Matonr. And you are convinced from your research that 
up to that extent this material will do the work and be of a lighter 
weight and be just as strong and efficient in its use ? 

Mr. Promtset. In fact, I would go beyond that, Senator, and say 
that where it is properly used, it would be expected to do a better job 
than the materials presently used. 

Senator Martone. I presume its noncorrosive properties are a great 
thing for the Navy. 

Mr. Promise... They certainly are. 

Senator Martone. I can see why. 

Mr. Promisev. It can do, based on experiments, what no other 
common material can do corrosionwise. 

Senator Martone. You think at the moment that it is just a question 
of the decision of the De partment of National Defense as to how far 
it would go at the present price. It is a practical material. 
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Mr. Promisen. | do not think it is wholly a matter of a decision 11 


respect to price because I think there are these practical aspects whiel 
have — been alluded to, such as assurance of availability. 
ator Mantonr. You are not in the manufacture of titanium. 
Can: are entirely out of that business. 
Mr. Promise. Yes, sir 


- 








enator Martone. We have had the actual producers of titanium 
testify before the committee. (nother contract has been let to the 
Crane Co. We have heard a short statement in Los Angeles from 
either the president or vice president of that Compan They are ve 
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enthusiastic about it. The contract. I believe, is for 15 tons per clay 
However, they are just selecting a place now to build their facilities 
It will be some time before they are in production. The committee 


is getting all of the information it can possib ly get before they com 
plete the testimony on titanium as to its av: ailabili ty in the proper 
quality and quantity. 














Speaking for one member of the Senate, from what we have heard 
here, I have little doubt that viven the contracts, these people that 
Want to get into this business, and the ones who are in it and want to 
enlarge production, it will be a comparatively short time before you 
will have all the material. 

I am going to ask you, if the price were to be considered to be proper 
by your superiors, where els se would titanium be used in the produce 
tion of equipment in the Navy? 

Mr. Promise... May I re fer you to Mr. Harwood, who I think will 
cover the Bureau of Ships and other groups of the Navy 

Senator Martone. Yes. If you have any further statement, you 
might comp slete your statement. 

Mr. Promisev. I have nothing further to state. I think you have 
covered the points I omitted. 

Senator M ALONE. Then, Mr. Harwood, would you identify yourself 
for the record ¢ 
























STATEMENT OF JULIUS J. HARWOOD, HEAD, METALLURGY 


BRANCH, OFFICE OF RESEARCH, NAVY DEPARTMENT, WASH- 
INGTON, D. C. 


Mr. Harwoop. My name is Julius J. Harwood. I am head of the 
Metallurgy Branch of the Office of Naval Research, Navy Depart- 
ment, 

Like Mr. Promisel, Mr. Chairman, I would like to preface my 
remarks by saying that due to the relatively brief period of time we 
had, we are unable to present a consolidated Navy viewpoint. Some 
of my opinions may not necessarily be those of the Ne avy Department 
official policy. 























NONFLIGHT USES FOR TITANIUM 








As you pointed out, Mr. Chairman, there are other applications in 
the Navy Department besides aircraft. As a matter of fact, one 
might say in the Navy our interest encompasses not only the interest 
of the Air Force, through our Bureau of Aeronautics, and the interest 
of Army Ordnance through our Bureau of Ordnance, but we have 
particularly our shipboard applications. 










STOCKPILING STRATEGIC AND CRITICAL MATERIALS 399 


here, as you would expect, we hope to take advantage of the out 
tanding corrosion resistance of titanium to salt water and marine 
environments. As a matter of fact, one could Say that titanium is 
ractically equivalent to platinum in its corrosion resistance to these 
environments, 

Our Bureau of Ships has a very active prototype-evaluation pro 
gram in testing titanium alloys and titanium for such application 
If you wish, I can mention some of the applications which are being 
onsidered. 

Senator Martone. I would like very much for you to do so. 

Mr. Harwoop. We have evaluated titanium for meter disks, for 

1, gaso line and salt-water meters, and in all tests conducted to date 

as had outstanding resistance to corrosion in such applications. 

It has been evaluated for wet exhaust mufll rs for submarine ciesel 
engines, There also the e\ iluation has gvone ahe id very satisfacto1 ly. 

It has been evaluated as a condenser tubing material and for suc] 
type ot applications involving the hay dh oe of salt water, we have 
set upa pilot plant condenser system 1n North Carolina at one of 
he outdoor exposure stations. 

In all these applications, and ot ther applications which I will 
tion, there has been no deterioration of ‘che material due to corrosion 


men 


in the operating environment. 
senator MALONE. Is it more resistant to corrosion than any othe 
material you have used ¢ 


NAVY SAYS “CORROSION-FREE PROPERTIES ESPECIALLY DESIRABLE’ 


Mr. H ARWOO p. With re spect to other commercial structural mate 
rials, yes, § : for these ty pes of environments 

It is See evaluated also for steam turbine blading : for valve trims 

bronze and other type floes: hot water tanks; submarine snorkel 
tubes to replace stainless steel; applications in which exhaust gas ex 
posure 1s req! lired, salt water piping systems, salt water pumps, salt 
water pumping valves and propeller sh: aftings. 

We have even cunuideinad the possibility of designing PT boats 
using titanium for hulls. This latter app lication has been abandoned 
because t] nere 1S very little we noht Say ing o ne can re alize because of the 
fact we are now using thin gauge aluminum to begin with. The use of 
titanium might require reinforced structures which would increase the 
weight substantially, and at the present price would make such a 
titanium PT boat almost exorbitant. 

Even though titanium does exhibit in these and other shipboard 
applications outstanding resistance to corrosion, there are commercial 
materials now being used which while not as satisfactory, still give us 

definite service hfe. So one has to take into consideration in the 
possible substitution of titanium for these materials the original cost, 
replacement cost, and maintenance costs, in determining the material 
choice for any given application. 

The conclusion has generally been reached for shipboard applica- 
tions that there are few ap plications i in Navy shipbuilding programs 
where the use of titanium is mandatory to meet spec ifications for the 
particular components or where, by the use of titanium, a distinct. mili- 
tary advantage would be realized. Thus the main conclusion which 
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we come to for these shipboard applications is that if the cost of 
titanium reaches a competitive position with commercial materials 
which we are now using, the extent of applications would rise tre 
mendously. At the moment our Bureau of Ships requirements are 
presently very smal] because of the high cost of titanium, and titanium 
alloys. With respect to ordnance applications in general I would 
expect our Navy position to be somewhat similar to that of the state 
ments which Colonel Mesick made. We probably would not have as 
extensive ordnance applications as Army ( rdnance because of the dif 
ference in size of the two operating groups. We are evaluating it for 
ballistic purposes, and other gun component purposes. 

Many of the ordnance applications I am not at liberty to discuss in 
open session. In general, I think we can only conclude that the prop 
erties of titanium indicate very definitely it is a natural for many of 
our military applications. 

Senator Martone. In other words, in balancing the life of the equip- 
ment where the weight is not too much of a factor, at the present cost 
many of the applications which would be practical at a competitive 
cost, would not be in the picture. 

Mr. Harwoop. That is correct, sir. 

Senator Matone. There has been testimony that, instead of $15 a 
pound for this sheet, it might be substantially reduced. What does 
stainless steel and steel alloys and aluminum alloys cost for your 
PT boats? 

Mr. Harwoop. I think, in general, while I am not too familiar with 
the figures, we can use a figure of $1 a pound approximately for 
stainless steel and highly alloyed aluminum sheet and shapes. 

Senator Matonr. Suppose that, instead of $15 a pound, titanium 

came down to $5 a pound for sheet material ready to be molded into 
the shapes you wanted, the uses of the material would increase ? 

Mr. Harwoop. It would increase the interest and accelerate the 
possibility of more use because we would consider not only the original 
cost but also replacement costs. If we did not have to replace the 
component, a very definite advantage is realized. I would say that, 
with a price under $5 a pound for finished shape, titanium alloys 
would certainly have a much more increased interest to our ship- 
building people. 

Senator Matonr. Do you have any knowledge how competitive it 
would have to be in cost to be used in the hulls of larger ships? 

Mr. Harwoop. I do not think I could answer that question 
personally. 

Senator Matonr. Could you make a few inquiries? 

Mr. Harwoop. Yes, sir. By larger ships you would mean destroyers 
possibly ? 

Senator Matone. Yes;I thinkso. I was inthe field artillery myself. 
I knew very little about the Navy. What I did see of it I liked. 

Mr. Harwoop. The claim has been made for certain types of appli- 
cations, such as valve trims and simple shapes. 

Senator Martone. And for chemical use in chemical affairs. I sup- 
pose that would be limited in the Navy. 

Mr. Harwoop. I would like to make this point, Senator. At least 
one compsny, and probably others, can do it, has made the claim that 
for a large enough production, for simple type shapes. by the use of 
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certain manufacturing or fabricating techniques, that these shapes 
can be made competitive with today’s price of stainless steel and other 
alloys. In other words, titanium valve trims can be made competitive 
with monel or stainless-steel valve trims. We are currently evalua- 
ing such techniques. 

Senator Martone. With respect to these articles of equipment you 
have described, have you made any estimate of tonnage on an annual 
basis for which there might be a demand, if you could count on 
titanium being available? Just forget about the uniformity and 
workability; just suppose it were available like stainless steel or 
aluminum. 

Mr. Harwoop. At present prices ( 

Senator Martone. Yes. 

Mr. Harwoop. Most of the Navy requirements would be essentially 
those of our Bureau of Aeronautics, together with limited ordnance 
requirements, and a few shipboard uses. That is at present prices. 

Senator Martone. Leaving out the airplanes, just for the uses you 
mentioned awhile ago, do you have any estimate of tonnage which 
would be used assuming that all the alloys are practicable and avail- 
able? 

Mr. Harwoop. How much we would use, other than aircraft compo- 
nents, at present prices? 

Senator Martone. Yes. 

Mr. Harwoop. I do not have the figures. I imagine it would be in 
the order of small tonnage. 

Senator Martone. If you would care to submit an additional state- 
ment to the committee, just address it to the chairman in care of the 
Senate Office Building, as to requirements at present prices; then 
assume $10 and $5 a pound for the material to give the committee some 
idea of what the difference in consumption might be as the price was 
reduced, speaking for just one Member of the Senate, and with the 
testimony we have had here, I think that would be very helpful. 

I might say that from the testimony we have heard from manufac- 
turers and potential manufacturers, who would like to get into the 
business, I would not be at all surprised to see a material reduction in 
cost in the reasonably near future, because there is so much laboratory 
work being done on new processes. I think somebody will come up 
with something. 

Mr. Harwoop. As I understand, Senator, you would like the esti- 
mated tonnage we might use, on other than aircraft. 

Senator Martone. Yes; because we have a pretty good estimate from 
the aircraft manufacturers that I think would suffice for the com- 
mittee. They of course being the ones who make the aircraft to cer- 
tain specifications. 

Mr. Harwoop. I would like to make one more comment, if I may. 
Mr. Garrett mentioned the basie research program in the extractive 
metallurgy of titanium that the Office of Naval Research is currently 
investigating for the Department of Defense. I would like to say 
that the motivation that led to this program, which is spread over 13 
different contractors, was to increase the availability of sponge tita- 
nium. The proyram as such is not aimed at a new process develop- 
ment in any way, but has the objective of obtaining fundamental and 
basic data which may be useful in expediting the growth of continuous 
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processes based on the present production process or coming up with 
data which might be useful to people who are actively trying to find 
new processes. ‘This data will be widely disseminated and made 


available to the full titanium industry on an open basis. 

Senator Mavone. That is the work of your department. 

Mr. Harwoop. Yes, sir. 

Senator Matone. Is there any other department that may be work- 
ing closer on a quantitative basis ¢ 

Mr. Harwoop. In respect to estimated tonnage requirements ¢ 

Senator Martone. Yes. 

Mr. Harwoop. Such information is coordinated through the Office 
of Naval Materiel. 

Senator Mavonr. ‘Then you would have the information and could 
submit it in a short brief to the committee ? 

Mr. Harwoop. We can try to get it for you. 

Senator Matone. ‘Thank you. 

(The information is as follows:) 


DEPARTMENT OF THE NAVY, 
OFFICE OF NAVAL RESEARCH, 
Washington. D. ¢ December h, 1953 
Hon. GEoRGE W. MALONE, 
United States Senate, Washington, D. C. 

My Drar SENATOR MALONE: During the November 23 hearing of the Senate 
Subcommittee on Minerals, Materials, and Fuels, at which Mr. N. E. Promisel, 
of the Bureau of Aeronautics, and Mr. J. J. Harwood, of the Office of Naval 
Research, testified, you expressed interest in receiving information concerning 
the estimated Navy tonnage requirements for titanium for other than aircraft 
applications if the price of titanium was reduced from $15 per pound to $10 per 
pound or $5 per pound. You also expressed interest in knowing the price level 
at which titanium alloy plate might receive serious consideration as a hull 
material in naval vessels such as destroyers. 

You may recall from the testimony provided at the hearings that, unlike the 
aircraft requirements, in which we may include guided-missile and rocket appli 
cations because of their requirements similarity, there are few applications in 
the Navy’s shipbuilding program in which the use of titanium is a “‘must”’ to meet 
specifications and performance characteristics, or where a distinct military 
advantage would be realized at this time by the use of titanium. However, it was 
pointed out that, if the price of titanium reaches a competitive position with 
commercial materials now being used in such applications, the ultimate require 
ments for shipboard applications would be significant, particularly for such uses 
as piping systems and condenser tubing, provided, of course, titanium proves 
technically acceptable for these applications. The shipboard components for 
which titanium is now receiving active evaluation and prototype development 
utilize mainly copper base alloys, nickel-copper alloys, and stainless steels. 

A preliminary survey reveals that a reduction in price of titanium mill products 
and finished shapes to $5 per pound would not result in any significant increase 
of shipboard requirements for titanium. Not until the cost is reduced to approxi 
mately twice that of the commercial alloys mentioned above, will titanium 
approach a competitive position for these applications. At such a price range, 
1,000 to 1,500 tons of titanium per year might be used in current naval ship 
building and ship maintenance programs. In order to receive extensive struc 
tural usage aboard naval vessels the price of titanium must be reduced to $1 per 
pound or less. At this competitive price 5,000 tons per year might be required 
for shipboard components and accessories, based on wartime production schedules 

Our naval ordnance evaluation and prototype development programs, for other 
than missile and rocket applications, are not sufficiently advanced to permit 
any reasonable estimate of requirements based upon costs. Many of the pro 
posed naval ordnance applications depend upon improvements in the technology 
and properties of titanium alloys. It is only logical to assume, however, that 
the naval ordnance uses of titanium would reach a significant tonnage level 
with a substantial price reduction. 
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With respect to the use of titanium plate as hull material for naval vessels 
tic properties and fouling behavior, must be 
nsidered in addition to cost and potential weight advantages ir small craft 
ich as PT boats, titanium provides no increased military advantage r alum 


num alloys, for present designs. For larger vessels as destroyers, the 


ervice perforn ance, such as ballis 


rrent status of the technology of titanium alloys doe ot m their consider 
ion feasible for such uses Assuming that titanium alloys and fabricating 
echniques will be developed to produce plate materia omparable to alloy steel 
ate, it might be anti iputed that titanium wou d have ‘each a competitive 
c= POSLTLON it} adil \ steels to be considered tol st wtura i Lp pile itions 
should be noted that strength/weight structural advantages, comparable 
iperior to those offered by the use of itaniul Lilt +, can be obtained 
ilization of heat-treated or special alloy steels for hull plate Often, : 
tunium, the technical problems associated with the rication of such 
mbined with their higher costs outweigh the overall advantages which 
rained by their use 
rhe Bureau of Aeronaut representative would like to take this opport 
emphasize again the inmiportance of titanium in naval aircraft and to 
pecific applications therein As stated during |! stimony, the Bureau 
\eronautics as early as 1946 was actively promotil the development and use 
f titanium in naval aircraft Because of its very impressive weight-saving 
ssibilities, corrosion resistance, and good elevated temperature properties 
nd the important advantage of domestic availability of titanium ores, it was 


envisaged that titanium and its alloys would be particularly suited to the grow 


ng need for improved materials for jet aircraft construction, partic 


ie very high performance, supersonic types As a result, today 


eing used by Navy contractors in practically all experimental and in a number 
f production airplanes Sp emealhy items that have now been reduced to the 

tical application category through cooperative development effort with Navy 
contractors include jet engine compressor disks, blades, : related components 
such as through-bolts and spacers, firewalls, shrouds, b: ‘Ss, gun blast tubes, 
iccess doors and panels, and miscellaneous ductings orgings 

The Bureau of Aeronautics is also exploring undet ntract such other major 
tems as titanium armor, propeller blades, landing gear components, hydraulic 
ubing, and titanium aircraft fasteners with excellent promise of successful 
itilization of titanium in these applications, 

The undersigned will be very pleased to comment further on the above or 
other items if you so desire and appreciate the opportunity afforded to express 
their opinions on this important subject. 

Sincerely yours, 
J. J. HARWoop, 
Hlead, Metallurgy Branch, Office of Naval Research 
N. E. PROMISEL, 
Head, Materials Branch, Bureau of Acronautics 


Senator Matonr. Do you have any further statement ¢ 

Mr. Promtiset. No, sir. 

Senator Martone. Thank you very much. If you have any addi 
tional statement or brief, you may submit it to the committee. 

Mr. Promise,. Thank you, sir. 

Senator Maronr. Now, we have Mr. C. M. Gelhouse of Fairchild 
Engine and Airplane Corp. 

Will you come forward. We have heard considerable testimony on 
the use of titanium material in the manufacture of engines. 


STATEMENT OF C. M. GEHLHAUS, FAIRCHILD ENGINE & AIRPLANE 
CORP., HAGERSTOWN, MD. 


Mr. Genwuuaus. I am from the aircraft division and not the engine 
clivision, sir. 

Senator Marone. We have had very little testimony as to the extent 
for the use of the material in engine manufacture. So Mr. Gehlhaus. 
will you identify yourself for the committee, and if you have a state- 
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ment you would like to make, or any comments or a statement to sub- 
mit, we would appreciate it. 

Mr. Geniuavus. The name is Charles Gehlhaus, and I am from the 
Fairchild Aircraft Division in Hagerstown, Md., in the materials 
department. 

Senator Matonr. You are in the aircraft division of Fairchild. 

Mr. Genuuavs. Yes, this is correct. 


USES OF TITANIUM 


Senator Maionr. In your title I was led to believe you were in the 
engine division. Nevertheless, you go ahead and maybe you can give 
us some information anyway. 

Mr. Gentuavus. All right, sir. We have been submitting data on 
titanium for quite some time 1 now, and I believe that the present pro- 
gram within the aircraft industry is satisfactory and very effective as 
regards the compilation of these requireme nts for titanium. The pro- 
gram was set up under the Aircraft Production Resources Agency at 
Wright Field and periodically the airframe companies file a set form 
stating their immediate forecast of requirements and future forecast 
of requirements. On the basis of availability, I understand that these 
requirements are then evaluated in AMC at Wright Field on the basis 
of the most effective use for immediate defense requirements and a 
policy has been established accordingly. 

We at Fairchild at Hagerstown are not using titanium at the present 
time because we are building the flying boxcar, which is a reciprocal- 
engine aircraft, and there are other aircraft which are more directly 
in need of titanium for specific requirements. 

We had proposed, however, back in 1952—TI have some figures here— 
at which time we took the most optimistic view that the material would 
be available in quantity and quality, and at that time we estimated 
that we would be able to use approximately 1,400 pounds per airplane. 

Senator Matonr. What is the weight of the plane in which you 
would use 1,400 pounds ? 

Mr. Gentnaus. I believe it is approximately 28,000 pounds. (Cor- 
rect figure is 29,067 pounds and refers to “Gross Metallic Airframe 
Weight”.) I am not certain on that. I could check it. More re- 
cently, however, because of the status of the availability of titanium, 
on the last applic ation, or the last report establishing these require- 
ments, we set it up at approximi itely 100 pounds or a specific engineer- 
ing change proposal. That change proposal, however, has not been 
finalized in its evaluation out at the field, and we are not doing any- 
thing at all in the way of using titanium. 

I thought it would help to refer here—I am sure you have been in 
discussions with the west-coast airframe people—that there was quite 
an extensive report prepared by the airframe member companies of 
the Aircraft Industries Association back on May 1, 1953. Have you 
had access to that report, sir? 

Senator Martone. No. 

Mr. Gentnaus. This is a report compiled by the Aircraft Industries 
Association and typed up by Boeing Airplane Co. 

Mr. ApterMAN. I think we are getting that. 

Mr. Geninavs. They sent out a uniform questionnaire to all air- 
frame manufacturers and set forth the considerations that were to be 
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valuated and requested quite detailed data, which has been set forth 
| very compact and intelligible form. 

[ am sure it will answer practically any question as regards plane 
equirements, 1n addition to, of course, the firm figures which are 
elNng forwarded to Wright Field. 

Being in the materials department, I think that is about as much 
is I care to comment on at this time. If there is anything we can 
eet you in the way of specific answers to specific questions, I will be 
happy to do SO. 

(Discussion off the record.) 

Senator Martone. I am interested in Fairchild aircraft just as in 
the other manufacturers who have established a reputation. The 
committee is looking for information so that it can be helpful. We 
know mistakes have been made, and we know there will be more mis- 
takes made. If the committee decides from the testimony that more 
production is necessary from the point of view of national defense 
and for commercial aircraft, more mistakes are likely to be made in 
trying to increase production. But the greatest mistake would be to 
send our boys up in planes that would not fly quite as fast or as far as 
some other potential enemy’s planes. The only source for certain 
information is the manufacturer of the planes and the engines. So 
when you recommended use of 1,400 pounds in a 28,000-pound air- 
plane, would that improve the maneuverability and the general efli- 
ciency of the plane, if you are able to secure this material ¢ 

Mr. Gentuaus. The only indication I have here is that it would 
have affected a weight savings in the aircraft and would not appre- 
ciably affect the performance. 


Senator MALtong. What does the weight saving mean ina plane? 

Mr. Gentnavs. Of course, I am not the technically qualified man 
to give you the answer. However, I did get around and discuss this 
thing with the engineering boy s, Some of the other material fellows. 
and I was interested in the comment, or the data that was expressed by 
Mr. Douglas, saying that a pound of airframe weight or an excess 
pound of airframe weight is worth $40 or $25. 


I was interested in ascertaining something definite along that line 
myself. ‘The only thing I could get from the engineering people on 
the subject is that it is a very controversial evaluation at best. 

Senator Matonr. We have not heard very much controversy about 
it. If you will give us the name of the man from your organization 
who will know about the engines, we will call him. Who is it? 

Mr. Gentuaus. If you get hold of Mr. W. L. Landers and tell him 
you are specifically interested in engine weight evaluation. 

Senator Matonr. Where is he? 

Mr. Genvuaus. He is up at Hagerstown. He is vice president of 
the corporation. 

Senator Martone. Can he come down tomorrow ? 

Mr. Gentuatvs. I shall find out. I think he is occupied somewhat. 

Senator Matonr. We may be here Wednesday morning, but I am 
not sure of that. We would hear him Wednesday morning if that is 
as early as he can get here. You see, the information we get on planes 
is that if you save 1,400 pounds in weight, you could then carry addi 
tional fuel and increase the range of the plane. 

Mr. Gentuavs. There is no question, sir, about that. 


oSSS—54—pt 
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Senator Matone. Or it could carry more bombs, passengers, or mors 
soldiers. I do not understand your statement that you do not know 
exactly what it means. 

Mr. Gentnaus. You probably misinterpreted what I said. I said 
that to say there is a uniform method of measuring a pound of air- 
frame weight saved which would be applicable let us say to all air 
craft is the controversy point. ‘That there would be an appreciable 
saving is without question. 

Senator Maxone. I did not understand that anybody said that you 
could evaluate it exactly. I think you will find the testimony ran 
from $25 to $40 a pound. While Douglas and Gross of Lockheed said 
that one pound saved in correct place might mean a 7- or 8-pound sav- 
ing throughout the aircraft. Mr. Promisel of the Navy testified it 
might run higher than that. They all agreed there is a tremendous 
saving. 

Mr. Grutuaus. There is no question there. 

Senator Martone. Let us start out with that assumption and get 
away from the controversy. Make your own estimate. So what 
would this 1,400 pounds do to this plane if you had the titanium? 

Mr. Geutuaus. I would guess that if we had the titanium that there 
would be approximately—I would assume from the figures I have 
here—of this 1,400 pounds of titanium, we would put in the aircraft, 
eight-hundred- and- eighty-some-odd pounds are presently stainless- 
steel design, which would mean that we would gain approximately 43 
percent of the w eight there. 

Senator Martone. Forty-three percent of the 1,400 pounds would 
be saved ¢ 

Mr. Geni seg In other words, of the 1,400 we will take 880 pounds 
and say we save 43 percent of it. 

Senator Matong. Say you have 400 pounds, and it is worth $40 a 
pound, or $16,000. 

Mr. Geutuavs. The difference between the 880 and the 1,400 pounds 
of course would not necessarily reflect. I donot know what materials 
they are planning to displace. 

Senator Martone. They say that this is somewhere in the neighbor- 
hood of twice the weight, so you would have about half the weight 
that rs have with stee 1; is that right ? 

Mr. Gentuavs. That is correct. 

Senator Martone. What does that mean? Do you think it is a better 
plane? 

Mr. Geutnaus. I can get a firm estimate and submit it. 

Senator Martone. We do not need a firm estimate. 

Mr. Gentuaus. I mean a reasonably good one from one of the 
qualified people in our engineering department. 

Senator Matone. All right. Then you submit a brief on what in 
their considered opinion would be the saving if you had the 1,400 
pounds you asked for, which I understand you did not get. 

Mr. Geutnavs. That is correct. 

Senator Martone. You did not get it because it was not available. 

Mr. Genunavs. That is right. 

Senator Martone. The committee is trying to help make it available. 
We want to know what it would do for you if you had it. What do 
you think? 

Mr. Gentuavs, I think that is all right. 
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Senator Martone. What kind of additional maneuverability or ad- 
ditional range would be involved ¢ 


WEIGHT-SAVING FEATURES OF TITANIUM 


Mr. Gentnavs. I think it would probably allow for a larger cargo- 
carrying capacity. 

Senator Martone. Is not that what you are complaining about all the 
time? It would be just as safe a plane, just as strong. 

Mr. Gentnatvs. If the titanium were used, it would be. 

Senator Manone. In other words, with such a strong and safe plane, 
you would save six or seven hundred pounds that could be used for 
fuel, bombs, or soldiers in a military plane or anything else. 

Mr. Gentnavs. I am sure that is so. 

Senator Matone. That is what I asked you to start with. I don't 
want to describe your plane. You tell us. 

Mr. Gentuavs. The point I am getting at is that we stated that the 
weight-saving advantage would be oreat. There are other consid- 
erations here. We must look at the picture from an immediate assess- 
ment and a long-range assessment. If we take all these premises and 
say that the material will be available, that its cost will be compara- 
tive-— 

Senator Matonr. Do not bother with the cost. You are making 
warplanes. Let us just assume titanium is available; what would 
vou do? 

Mr. Gennavs. If it were available and in quality we would put this 
1,400 pounds in the airplane. 

Senator Martone. Is that all you would put in? 

Mr. Gentnavs. No, sir, not necessarily, but we have immediate plan- 
ning for the use of 1,400 pounds. Ultimately we would go as far as 
would be practical to go where we could gain an advantage. 

Senator Matonr. We have had testimony from experts, including 
Mr. Douglas, of Douglas Aircraft. Mr. Gross, of Lockheed, and the 
representative from Boeing that perhaps you would run eventually 
to 50 or 40 percent. 

Mr. Genunavs. Thirty percent is the figure we calculated. 

Senator Matone. That 1,400 pounds is not 30 percent. 

Mr. Gentuavs. That is for the future. 

Senator Manone. That is what Iam talking about. Iam not talk- 
ing about today. We are not going to help any planes already made, 
How much titanium would you use in your plane if titanium were 
available tomorrow and the Government was paying for it ? 

Mr. Gentnavs. That is our figure, 1,400 pounds. 

Senator Martone. It was not the last figure you mentioned, 30 per- 
cent. 

Mr. Gentnavs. The 30 percent is long range. 

Senator Matonre. What do you think we are talking about, history ¢ 
We are talking about long range. 

Mr. GentHavs. You are saying if it was available tomorrow. You 
have two conditions. 

Senator Matone. If it is available tomorrow and from then on, 
what would you start out and try to do? 

Mr. Gentnavs. The objective of course would be to use it wherever 
it has an advantage. Our engineering people have evaluated the 
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design, come up with 1,400 pounds that they feel there would be a 
definite good advantage for using titanium. Whether they would 

ultimately come up with more pounds specifically and actually work 
at it from the usability standpoint, I do not know. 

Senator Manone. Would you send in a brief after you go home and 
lt with your engineers? 

Mr. Geninavs. I would be happy to. As I explained to you, I am 
from the requirements section. 

Senator Matonr. The requirements is what we want to know about. 
but you do not know about that. 

Mr. Geninavs. I think I gave you the figure there. 

Senator Martone. The 1,400 pounds does not mean anything be 
cause you yourself say it would run up to 30 percent finally. You just 
testified to that figure. 

Mr. Gentnaus. The figure that we submitted on this long-range 
program, not necessarily for this airplane. Ido not know that either ; 
that could be for some future aircraft. 

Senator Matoner. I do not know, so I do not think we can go any 
further. We would be very glad if you would submit a statement to 
the committee after you go back and find out what i engineers 
might do over the vears ahead, if they were assured of : 1 supp ly of 
titanium, the avtiabilita ma the quality of which would fit -your 
requirements. 

Mr. Geutuavus. We could do that. 

Senator Martone. We had no trouble with the other airplane com 
panies, They went ahead and told us, because we do not know. Other- 
wise we would not be hearing you. 

Mr. Geutuavs. I think maybe you are misinterpreting what I am 
trying to say, or maybe I am not making myself clear. I have the 
detailed listings to account for the 1,400 pounds; in other words, spe- 
cific applications in the airplane. 

Senator Martone. I understand that. 

Mr. Gentuaus. The report I have indicates that ultimately 30 per- 
cent of future aircraft would contain titanium. 

Senator Matone. Is this in your report ¢ 

Mr. Geninaus. I have in report data form that has been submitted 
through Wright Field. How we would specifically and for what parts 
use this 30 percent, I do not know, or when we would get around to 
using the 30 percent I do not know. It is a future potential re- 
quirement. 

Senator Martone. That is what we would like to hear about. 

Mr. Genunaus. We will give you more specific detailed informa- 
tion. 

Senator Martone. Is this your written statement ? 

Mr. Geninavs. I have no written statement prepared. I did not 
know exactly what specific information you require or would like 
to get. 

Senator Martone. You do not want to leave with the committee that 
1,400 pounds is all the titanium you are ever going to use in one of 
your planes. 

Mr. Gentnavs. No. 

Senator Matonr. What do you want to leave with the committee? 

Mr. Gentuavs. That we would ultimately get up to around 30 per- 
ent of aircraft weight. 


consu 











re 


STOCKPILING STRATEGIC AND CRITICAL MATERIALS LOY 


Senator Matone. And if titanium were available in sufficient quan 
tv and quality and you put your engineers Lo work as you do wien 
ng aluminum and steel, how long would it be before you might 


irt to build a plane that w ruld consist of 20 to 30 percent titanium ¢ 
if you knew you had it available. 

Mr. GeniHaus. Lam just guessing onthis. Iam not actually quali 
ecl to answer it. | would estimate that it would probably be about 
vears, 

Senator Manone. This is in the new design. Would you jump fro 


400 pounds to 30 percent of 28,000, which would be somewhere around 
O00 or LO.O00 pounds of titanium in that period of time? 

Mr. Geutuaus. That is the situation I have from these statistics 
Senator Matonr. There is no intermediate then. It would be a 


ew desion. If vou knew it would be available, you would start out 


4 


ind design a new plane that would contain 50 to 50 percent titanium ¢ 
Mr. Gentuaus. Yes, sir. I can get more specific data, as 1 say. Our 


people are aware of this titanium development and they have kept 


ieir finger on it. They have designed the p resently designed airecratt 
flying today. They said if it were available today they have specifi 


pplications in the aircraft where sien could use 1.400 pounds, and 
ease like to use, based on the information that is available at the 
present time as regards usability. Let us say we get into this question 
of bolts and nuts and other pieces which add considerable weight to 
the airplane. Ifthey could be available in titanium at a weight saving, 
naturally we would use them. 

Senator Matone. You can make any part, whether it is a bolt, a nut, 

vy ascrew or anything, if you have the titanium ? 

Mr. Genxiuaus. That is right. 

Senator Matone. We are really talking about the availability of 
titanium. Would you not use it, then, if you had it! 

Mr. Gentuaus. I would say that—— 

Senator Matonp. I do not want to persuade you to make a state- 
ment. Iam trying to help you. 

Mr. Gentuaus. If the design allowed it and it was for weight 
saving, we would undoubt edly vet into it and use it. 

Senator Matonr. How long would that take to design this plane that 
you do not have started at all? 

Mr. GentnaAuvs. I am assuming that there is some design on a new 
plane, 

Senator Matone. I think you will find that there is at the present 
time because we have testimony already that these designs are on the 
boards of other companies, and they just do not dare to take them off. 

Mr. Gen _uaus. That is right. I am sure that is our position also 

Senator Matong. You see what the committee is trying to do, not 
to force you to make a plane containing 80 percent titanium, but to 
find out what you would do if you had a greater supply of titanium, 
because the committee might be helpful in getting you titanium. 

Mr. Geunwuaus. I can only stand on the data which I have been able 
to get from our engineering people which indicate in this report that 
they would use 30 percent of the airframe weight ultimately. 

Senator Martone. Do you want to submit any part of that report 
for the record ¢ 











110 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Mr. Gentnavs. This report is available. We submitted the data in 
the same form that this consolidated report has been gathered and it is 
available from the ATA, 

Senator Matonr. Whom did you submit it to? 

Mr. GeniuAus. It was stated to the Aircraft Industries Associa- 
tion, and Boeing compiled it and collated it and put it in graph form. 

Senator Martone. We have the testimony from the other aircraft 
companies, and it is very satisfactory. If you have any material that 
you would like to submit to the committee, if it is of reasonable size, 
we will just make it a part of your testimony. If it is a larger report, 
we could accept it as an exhibit. 

Mr. Gentuaus. The only thing I would like to do would be to go 
back and get together with our engineering people and we will submit 
this report as to the usability of the 1400 pounds in the presently 
designed aircraft. 

(This data was not furnished at the time the hearings were printed, 
When furnished they will be included in the committee files.) 

Senator Martone. How long ago did you submit that design to the 
Air Force? 

Mr. Geninavus. About 2 years. 

Senator MALone. | expect that is obsolete by now. 

Mr. Gentnavs. I checked with our engineering people and they 
said that was the optimistic evaluation for design at that time. 

Senator Matone. Three years ago? 

Mr. GentuaAvus. Two years ago. I agree there are probably new 
forms. 

Sen; ator Matone. I do not think that would be of any value to the 
committee because if you can believe Mr. Douglas of Douglas Aircraft, 
and Mr. Gross of Lockheed, and the representative of Boeing and 
others we are so far ahead of that 1,400 pounds that would just take 
up the time of the committee. It would be of no avail. 

Mr. Gentuavs. You must appreciate that there is a big difference 
between the type aircraft we are producing at Hagerstown and the 
type of aircraft Douglas and North American are. 

Senator Marone. What is the type you are producing ? 

Mr. Geuuunavs. It is a cargo transport, reciprocal engine. Once 
you get into the jet field, with high speeds and high temperatures and 
so on and so forth, there is a much greater advantage to be gained. 

Senator Manone. Is not the weight quite an advantage in a cargo 
plane? 

Mr. Greuunavs. It certainly is. Iam not minimizing the advantage 
of weight, but the advantage to be gained in design of jet-type aircraft 
is greater 

Senator Martone. What would be the speed of this aircraft that you 
are talking about ? 

Mr. GentuAvus. Which one? 

Senator Matone. That you are using the 1,400 pounds of titanium. 

Mr. Greninavs. You mean the one we are producing. About 200 
miles an hour. 

Senator Matonr. You do not think that cargo plane is going very 
far in wartime, do you, or do you, at 200 miles an hour? 

Mr. Geniuavs. It is designed to doa specific task. 

Senator Martone. Here at home? 

Mr. Geniuavs. As far as I understand, it does a satisfactory job. 
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Senator Martone. Where they are being used at 200 miles an hour? 

Mr. Gentuavs. Senator, it is a cargo-troop-carrier aircraft. It was 
used in Korea and would be used for cargo drops and supplying ad 
vance forces with weapons and equipment on a cargo-drop basis, I 

ssume, in any conflict. It has a very definite purpose and use in a 
rounded-out air force. It is not a combat aircraft. It is a support 

reraft completely, but highly essential. 

Senator MALONE. That would be used if we were to be sending a 

irg@o overseas / 

Mr. Gentuavs. Undoubtedly not. It would be based closer to 
operations. 

Senator Mavone. It would be a very short haul. 

Mr. Gentnavs. Yes, sir, relatively short. 

Senator Martone. Maybe it does not matter what it is made out of. 
Phat is the only type plane you are making? 

Mr. GeuinaAvs. Yes, sir, at the present time. 

Senator Maronr. And you do not know anvthing about the engine? 

Mr. Gentuaus. No, sir. I am not qualified in that field. I was 
interested to know whether you wanted to hear from the engine 
people? 

Senator Martone. Yes, I would like very much to hear from them. 

Mr. Gentnavs. All right. 

Senator Martone. But if the engines are for planes only going 200 
miles per hour, the chances are that their testimony would not be of 
very great value. 

Mr. Gentuavs. The engines we use on this aircraft are Curtiss- 
Wright engines. The Engine Division we have in Long Island does 
separate work, and they go into a small auxiliary jet engine. 

Senator Martone. But you do not know anything about those 
engines? 

Mr. Geninatvs. No, sir. 

Senator Martone. You are only making a cargo plane with a speed 
of about 200 miles an hour. That is the plane in which you woul use 
1,400 pounds of titanium ? 

Mr. Gentuavs. That is right. 

Senator Martone. You complete your statement on that particular 
setup; just go right ahead. 

Mr. Gentnavs. I am just about finished. 

Senator Martone. Do you have any excerpts from your report that 
you would like to read into the record ? 

Mr. Gentnavus. Not particularly, sir. 

Senator Martone. Then we appreciate having you here. 

Mr. Gentnavs. Thank you. 

Senator Matonr. Mr. William O’Donnell, of Republic Aviation 
Corp. You are familiar with the objectives of the committee. You 
represent the Republic Aviation Co. 


STATEMENT OF WILLIAM O’DONNELL, REPUBLIC AVIATION 
CORP., FARMINGDALE, LONG ISLAND, N. Y. 


Mr. O’Donnett. Yes. 

Senator Martone. Would you identify yourself for the purpose of 
the record, and make any statement you care to make. Do you have 
a prepared statement ? 
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Mr. O’Donnetw. No, sit 

Senator Matonr. You may proceed in your own way. 

Mr. O’Donnetxz. I am William J. O'Donnell, and I am chief de 
velopment engineer at Republic Aviation Corp. We are interested 
in the titanium programs, and we started work on titanium back i 
1951. I would like to divide the work which we did on the titanium 
into two parts. 


FIRST USES FOR TITANIUM 


The first part was with pure titanium. We investigated the pos 
sibility of replacement of stainless steel in firewalls, ammunition boxes 
and the like, to try and use it first on our F-84-F airplane, which is 
the Thunderstreak. In 1950 and early 1951 we were advised by the 
Air Materiel Command that they were not sure that we could get 
sufficient titanium to fulfill the high production requirements of the 
airplane. We therefore did not design the airplane for titanium at 
that time. 

However, we did run through a company sponsored test program. 
We built a shroud, which is a firewall that goes around the tailpipe of 
the airplane, and we flew it and tested it. It was quite successful. 
We learned how to weld and form Coane on the shroud itself. We 
also built the ammunition boxes for the forward section of the air 
plane. They are now ready for production. We have fully tested 
them. Weactually used them. We fired 10,000 rounds of ammunition 
and found they worked very well. 

We have proposed to the Air Force to install both these ammuni 
tion boxes and also the aft end of the shroud which forms the ejector, 
as we call it on the airplane, made of titanium in place of 
stainless steel. Wee xpect that we will use about 130 pounds of this 
commercially pure titanium in the F-84-F, and the resulting weight 
saving would be about 50 pounds. 

We have not vet established of effectivity of this change. We are 
awaiting approval of the change from AMC. ‘The proposal has been 
out there for quite some time. 

That is one particular use of titanium where we were not particu- 
larly interested in the strength at high temperatures. We were more 
interested in using a commercially pure titanium. 

We have also been very interested in using the alloys developed for 
high strength at high temperatures. We have under de velopment sev- 
eral classified projects in which we are planning to use titanium. We 
are conducting tests both by our production research and development 
group to determine how to form material and how it can be machined, 
and also by our research engineering group to determine the properties 
of the material at high temperatures. 

Along with that we began testing in 1951 on the machining of bars, 
of RC-130 alloy—130 stands for 130,000 pounds per square inch. The 
material has good properties at elevated temperatures. We found out 
that it could be machined without too much trouble. We started 
forming alloy sheets in small samples in 1952, and we have formed 
many sheets of alloy now. We are quite certain that it can be used to 
form even a complete plane out of titanium if the need arises for it. 

Senator Martone. That would result in a very large saving, would 
it not? 
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AIRCRAFT PROJECTS PLANNED USING ALL TITANIUM 


Mr. O’DonneL. It would, provided the airplane was designed 
yperate at very high speeds. It would not if the airplane were de- 
signed to operate at transonic speeds. It is a question of the speed 
. whee the plane flies. There are several places in the airplane 

‘re the ter uperatures of the structure might be above that, for which 
you would want to use aluminum. You would want structural frames 
} ear the aft end of the aircraft, and in that case you might use tita 
nium at a speed of Mach I. There are certain portions such as the 
wing that you would not use titanium. 

Senator Manronr. You would make it 7 letely out of titanium ? 

Mr. O'Donnewn. The speeds would have to be ‘much higher than 
Mach II. Missiles and such things can ead now out of titanium, 

believe. If the Air Force supports a program of this sort, we 
believe that you would be able to fly at these higher Mach numbers 
at which you could not fly with the use of aluminum, and you would 
save considerable we lohit over UsSlIhg? steel 

Senator Matonr. What speed do you include in that category ? 

Mr. O’Donnewu. I will speak in general terms rather than giving 


you Classified information. It is a difficult question sometimes. 
Senator Martone. We do not want any classified eer 
Mr. O’DonneLt. You can say a skin temperature; if you are flying 


it Mach II would approximately 250° Fahrenheit, at which ail you 
should start the changeover to titanium. That is about 1,150 knots 
above 35.000 feet. 

Senator Matonr. How many miles? 

Mr. O'Donnett. That is about 1,350 miles an hour. For any air- 
plane flying above 1,200 miles an hour you might tend to go to titanium. 
I might mention that aluminum can be used to temperatures of 300 
degrees, but the advantage over titanium becomes smaller and smaller. 

Senator Matonr. What would be the advantage if you could sub- 
stitute titanium? Is not titanium lighter with the same streigth ? 

Mr. O’ DoNNELL. It is not up to about three hundred- SO ie-odd cle- 
grees. 

Senator Martone. Because you have to have thicker titanium than 
aluminum ? 

WHAT TITANIUM CAN DO 


Mr. O’Donne tt. Heavier titanium than aluminum. If you take the 
ratio of strength to density you find you should use aluminum up to 
temperatures of around 300°. You should use titanium between 300 
and possibily 700° to 900°, and above that you use special stainless 
steels. There is a particular range in temperature at which you would 
use titanium. 

Senator Martone. I do not quite understand your explanation of the 
relationship of the weight between the two. I have been given to 
understand that the same strength in titanium would be lighter than 
aluminum. 

Mr. O’Donnett. No; that is not true. 

Senator Martone. What is the comparison ‘ 

Mr. O’DonneELL. We will take some allowable stresses. I will say 
that the ultimate stress of aluminum is around 85,000 pounds per 
square inch. The ultimate strength of some of the alloys of titanium 
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is around 135,000 per square inch, but the titanium weighs about 1.6 to 
1.7 times the aluminum. So, if you take the ratio of those you will 
see that. 

Senator Matone. For the same strength? 

Mr. O’Donnett. No, I am sorry—for the weight. I am getting 
confused here. The weight of the titanium is about 1.7 times the 
weight of an equal volume of aluminum. The strength is less than 1.7 
times at room temperatures. As the temperature of the material goes 
up the strength of the aluminum falls off at a faster rate than that of 
the titanium. So at temperatures above 300° the ratio of the strength 
of titanium to the density of it becomes better than that of aluminum. 

Senator Matone. But for the same strength titanium and aluminum 
at the same temperature below 300°, the titanium is heavier than the 
aluminum ? 

Mr. O'DonneEtx. That is right. 

Senator Matone. Go ahead. 

Mr. O’Donneti. You have to generalize in these things. Some 
materials are designed for stiffness, and others are designed for 
strength. So the titanium columns and all might not follow in the 
same relation as the ultimate strength just mentioned. 

Senator Martone. Could you give us some idea how it does run in 
the columns for other shapes? 

Mr. O’Donnewt. I have «a series of reports, published by the Na- 
tional Committee on Aeronautics. Some are quite confusing because 
they cover a large amount of different types of aluminum, and also 
different types of titanium. 

Senator Matonr. Different alloys? 

Mr. O’Donnett. Different alloys. 

Senator Matonr. How do the titanium alloys compare in weight to 
the pure titanium ? 

Mr. O’Donnetu. The alloys are far better for the same weight. For 
example, the commercially pure titantum—— 

Senator Martone. You have been talking about commercially pure 
titanium ? 

Mr. O’Donnet. I started off, if you will recall, by saying we have 
two parts on the program. The first one is where we use the commer- 
cially pure titanium to take care of the fact that it is heat resistant and 
also it is hard. We make use of the alloys because we are taking care 
of the cases in which we are interested in the high strength at high 
temperatures. 

Senator Matonr. But the cold strength in the titanium alloy is not 
as strong for the same weight as the aluminum ? 

Mr. O’Donnett. That is right. There is a report here which might 
be of interest to the committee on the structural efficiencies. They have 
some generalized statements. I think they will be more import: int than 
the curves. It tells you about where it fits into the general picture. 

Senator Martone. It might be interesting to the ‘committee, and it 
will be received as exhibit No. 1 with your testimony. 

(The document above referred to was marked as “O’Donnell Exhibit 
No. 1.” as follows: 
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ExutIsit No. 1 


NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS—-TECHNICAL NOTE 2975: 
STRUCTURAL EFFICIENCIES OF VARIOUS ALUMINUM, TITANIUM, AND STEEL ALLOYS 
A’ ELEVATED TEMPERATURES 


George J. Heimer] and Philip J. Hughes, Langley Aeronautical Laboratory 
Langley Field, Va. 





SUMMARY 


Kflicient temperature ranges are indicated for 2 high-strength aluminum alloys 
titanium alloys, and 3 steels for some short-time compression-loading ap} 
ns at elevated temperatures. Only the effects of constant temperatures and 


hort exposure to temperature are considered, and creep is assumed not to be 





ctor. The structural-efficiency analysis is based upon | ninary results of 
hort-time elevated-temperature compressive stress-strain tests of the materials. 
he analysis covers strength under uniaxial compression, elastic stiffness, column 
Kling, and the buckling of long plates in compression or in sheat 
INTRODUCTION 
\t supersonic speeds, the effects of aerodynamic heating on the strength of 
rcraft or missiles must be taken into account The behavior of the materials 
may prove critical either during transient or during steady heating conditions 


rhe selection of materials having adequate strength under such conditions and 
it the same time providing a structure having minimum weight becomes a primary 
onsideration. 

Che effects of steady rather than transient heating are considered hereil! An 
ttempt is made to give a general picture of the efficient temperature ranges for a 
ew high-strength aluminum, titanium, and steel alloys for some short-time 
ompresison-loading applications in which creep is assumed not to be a factor 
rhe cases covered are strength under uniaxial compression, elastic stiffness, 
column buckling, and the buckling of long plates in compression or in shear 
Some of the materials included, such as the titanium alloys RC-130A and 
RC-130B, the aluminum alloy XA7SS—T6, and the steel Stainless W, are relatively 
new. The materials cover a wide range of strengths and densities, and the 
temperatures range up to 600° F. for the aluminum alloys, to 1,000° F. for the 





titanium alloys, and to 1,200° F. for the steels. The results are based upon tests 
of compression specimens taken from a single sample of each material and, conse 
quently, should not be considered as necessarily representative. Besides mate 


rials previously mentioned, those included are extruded 75S—T6 aluminum alloy 
(data from ref. 1), the steel SAE 4340, and the heat-resistant nickel-base alloy 
Inconel X. For convenience in making general comparisons, Inconel X is grouped 
herein with the steels, 





TESTS 


In order to make the structural-efficiency comparisons for compression load- 
ing, compressive stress-strain tests were made. In these tests, the material 
was kept at test temperature approximately ™% hour before the load was slowly 
applied. The strain rate was maintained at about 0.002 inch per inch per minute 
during loading. Autographic stress-strain curves were obtained. The compres- 
sive test results for Young’s modulus and the yield stress (U.2 percent oflset) 
are given in table I along with information on the suppliers, heat treatments, 
and densities of the materials. 

The test results for Young’s modulus and the compressive yield stress are 
given in figures 1 and 2. In figure 1, the variation of Young’s modulus with 
temperature T obtained for these materials is shown. At normal temperatures, 
the moduli vary from about 10X16° psi for the aluminum alloys to about 
17 X16° p.s.i. for the titanium alloys and to about 3010" p.s.i. for the steels. 
The moduli for all the materials reduce with increase of temperature. The re- 
sults for the new aluminum alloy XA78S—T6 are essentially the same as for ex- 
truded 75S—-T6 aluminum alloy. The heat-resistant alloy Inconel X shows the 
least effect of temperature. 

Figure 2 shows the variation of the compressive yield stress with temperature 
found for these same materials. The strengths range from about 80 k. s. i. for 
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the aluminum alloys to about 220 k.s.i. for the steels at normal temperatures. 
With the exception of Inconel X, a marked decrease in strength with increase 
in temperature is evident in all instances, The aluminum alloys, the titanium 
alloys, and two of the steels have lost about half of their normal strength at 
approximately 400° F., SOO° F., and 850° F., respectively. Inconel X, a good 
high-temperature material, shows almost a negligible effect of temperature over 
the range covered. The results for the two aluminum alloys are essentially the 
same Similarly, there is little difference between the titanium sheet and forg 
ing alloys. Above about 850° F., Inconel X is the strongest material 


STRUCTURAL EFFICIENCIES 


Irom the results given in figures 1 and 2, together with the use of the stress- 
strain curves, various structural-efficiency comparisons can be made for the dif- 
ferent materials. The comparisons which deal with compression loading are for 
strength, elastic stiffmess, and column- and plate-buckling applications. 

Strength eficiency.—In figure 3, the materials are compared on a strength- 
efficiency basis with the compressive yield stress taken as the criterion for 
ih. The stress-density ratio, which is equivalent to the load-weight ratio 
for a unit length of member, measures the efficiency of the material—the higher 
this ratio, the more efficient the material on a strength-weight basis. With the 
exception of Inconel X, all the materials are about equally efficient at normal 
temperatures. The steels and titanium alloys retain this efficiency much better 
than the aluminum alloys as the temperature increases. Stainless W and SAE 
1340 appear to be somewhat more efficient than the titanium alloys RC—-130A 
and RC-130B from about 300° F. to 800° F. Inconel X is the most efficient 
material above about 950° F, 
iciency.—In figure 4, the materials are compared on the basis of 
elastic-stiffness efficiency. Inasmuch as the elastic stiffness of a material is 
given by Young’s modulus, the stiffness efficiency is determined from the modulus- 
density ratio. Although there is a large spread in the results, the materials all 
have roughly the same efficiency at normal temperatures. The efficiency for the 
auluminum alloys, however, decreases rapidly with increase in temperature. At 
the higher temperatures, the steels are the most efficient, Inconel X being the 
most efficient material; the titanium alloys are next in order. 

Column and plate buckling—For column buckling and the buckling of long 
plates in compression or in shear, the structural efficiency for a material at a 
given temperature is found by a somewhat more complicated method by plotting 
caleulated values of the buckling-stress—density ratio against corresponding 
values of an appropriate structural index. The method, which is described in 
reference 2, is based upon the use of the stress-strain curves for the material 
and covers both the elastic and plastic ranges. Rather than show all these curves 
for each material and temperature, comparisons are made over the temperature 
range only for a small and a large value of the index for each application. 

The comparisons of the materials for column buckling are shown in figures 5 


. ; ‘ Perc ar 
and 6 for small and large values of the column index 3 . In this index, 


Ssirehpy 


Ntiffness eff 


Per is the buckling load, ¢ is the end fixity, f is the shape factor, and L is the 
column length. The efficiency is given by the stress-density ratio, the stress 
being the buckling stress associated with Per. Figure 5 is for a small value of 
Peref 2 
the index ( I? 
The aluminum alloys are the most efficient up to about 300° F.; from about 
800° F. to 900° F., the titanium alloy RC—130B is the most efficient; at still higher 
temperatures, Inconel X is the best. Figure 6, for a large value of the index 


=50 p. s. i. ), which corresponds to a small load or long column. 


Percf ’ . 
( ; =200 p. s. i. ) corresponding to a large load or short column, indicates 


quite a different comparison, In this case, with the exception of Inconel X, all 
the materials now have about the same order of efficiency up to about 300° F. 
I'rom tnere up to sU00° &., the titanium alloys RC-130A and RC-130B and the 
steels SAE 4340 and Stainless W have about the same efficiency; above about 
950° F., Inconel X is the most efficient. 

The efficiencies of the materials for plate buckling are compared in figures 
P< rk} 2 
b 
In this index, P.r is the buckling load, k is the plate-buckling coefficient, and b 


and Sin a similar manner for small and large values of the plate index 
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the plate width. The efficiency is again measured by the stress-dens ratio, 
he stress being the buckling stress. Figure 7 is for a small value of this index 
Perk : : . 

( tk. s. i ) Which corresponds to a small load or wide plate. For plate 

) J 

buckling, the advantages of the lightweight materials are evident, the aluminum 
oys being the most efficient up to about 450° F., and the titanium all from 
ere up to about 1,000° I Above 1,000° F., Inconel X is the most efficient 


k! 
2 
load or narrow plate, shows that the same order of efficiency still holds, although 


, : P 
Figure 8, for a large value of the ind x ( } Sk. s.1 )corresponding oa large 


the efficient temperature range for the aluminum alloys is reduced to about 300° 


I Inasmuch as both the efficiency and the index for shear loading are pro- 
portional to those for compression loading, the comparisons for plates loaded 
in Ccomupression also apply to plates loaded in shear (ref. 2) 

ChCHETUEL CONLPUTtSGHs wit resuits, wh Ch are su iat i ed 1 il, Ul ndi ate 
in a general way the efficient temperature ranges and the order of efficiency of 
the materials for the various colmparisons—compres e strength, elast stiit 
ness, column buckling, and plate buckling kor columns and plates, the letters 
\ and B signify small and large loads, respectively In this summary, the most 
efficient material for each of the classes of alloys is taken as the basis for com 
parisons For each comparison, three bar graphs are show! the first is for 
the aluminum alloys: the second, for the titanium alloy and the third, for 
the steels lhe order of efficiency for each material is indicated by the degree 
of crosshatching, the highest efficiency corresponding to the heaviest ero 
hatching as indicated. The following example illustrates the use of the fi e 
If elastic stiffness at 300° F. is under consideration, the third bar in the group 


shows that a steel is more efficient than a titanium alloy (the second one) which 
in turn is more efficient than the aluminum alloys Without going into detail 


in the comparisons, it can be seen that the high-strength aluminum alloys are as 
efficient as or more efficient than the titanium or steel alk Vs for all ay plications 
except stiffness up to about S500” 1 Krom about 300° pb. to $oU"” F.. the titanium 
alloys appear to be superior for plate buckling and equally or more eflicient I 
column buckling; these alloys also compare well with steels for compressive 
strength up to about 900° EF. The steels are the most efficient for elastic stiff 
ness and equally or more efficient for compressive strength over the entire 
temperature range; they also are the most efficient above about 1,000° IF. for col 


Sat L-] 
umn and plate buckling 


CONCLUDING REMARKS 


The comparisons of two high-strength aluminum alloys, two titanium alloys 
applications 





and three steels apply only to some short-time compression-loading 
under constant-temperature conditions and creep is assumed not to be a factor 
The results, which are preliminary and based upon a limited number of tests, 
are subject to change dependmg upon the condition and treatment of the ma 
terial. The comparisons are also incomplete in that no data are included for 
some magnesium alloys which at normal temperatures are very efficient for 
plate buckling or for 24S—T6 aluminum alloy which has definite advantages over 
75S-T6 and XA7T8S—-T6 aluminum alloys for elevated-temperature use. Without 
considering the creep aspects, the general indications are, however, that the 
aluminum alloys are equally or more efficient for compression-loading applica 
tious for temperatures up to about 300° F. From about 300° F. to 900° F., the 
titanium alloys look very promising. At still higher temperatures, a good high- 
temperature heat-resistant alloy is required to provide a structure having ade- 
quate strength and minimum weight. The final selection of a material for a 
particular application will also ordinarily depend upon many additional con 
siderations. 
LANGLEY AERONAUTICAL LABORATORY, 
National Advisory Committee for Aeronautics, 
Langley Field, Va., May 21, 1953. 
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NACA TN 2975 
National Advisory Committee for Aeronautics 

Structural Efficiencies of Various Aluminum, Titanium, and Steel Alloys at Ele 
vated Temperatures George J. Heimer! and Philip J. Hughes. July 1953. 16 p 
llagrs., tab (NACA TN 2975) 

Efficient temperature ranges are indicated for two high-strength aluminum 
illoys, two titanium alloys, and three steels for some short-time compression- 
loading applications at elevated temperatures. Only the effects of constant tem- 
peratures and short exposure to temperature are considered, and creep is assumed 
not to be a factor. The structural efficiency analysis is based upon preliminary 
results of short-time elevated-temperature compressive stress-strain tests of the 
materials The analysis covers strength under uniaxial compression, elastic 
stiffness, column buckling, and the buckling of long plates in Compression or in 
shear. Copies obtainable from NACA, Washington. 


1. Columns, Structural 5 eee 


2. Plates, Structural ‘a 2 3.3) 
Aluminum . “ bouts : a 
Steels . , do. 1.3) 
Materials, Properties-Compressive - a 2) 

; Heimerl, George J. 

I. Hughes, Philip J. 

II. NACA TN 2975 

Senator Matone. Go right ahead. 

Mr. O’Donnecu. The only point I was going to make is the fact that 
in the design of fighter-type planes that we specialize in we find that 
the use of titanium will improve the performance of the airplane to a 
great extent. ‘The improvement in performance on the existing air- 
planes which we now have in production is not nearly as great as th: = 
which will be available in our next group of airplanes. The F- 
airplane, for example, we see that we can save without much change : 
production this 50 pounds. That can be converted into additional 
external loads. In the fighter bomber that is very important. The 
amount of load that an airplane can carry is more or less fixed by the 
total take-off gross weight. So it means you can convert directly into 
more load at the same take-off performance. Another way of looking 
at it is that you can go farther by carrying more external fuel. You 
would probably improve the radius of action in the neighborhood of 
50 divided by: 3 or so, about 16 or so miles. 

In the case of the airplanes to replace the F—84F airplane, we plan 
to use approximately 400 pounds of titanium. The saving in weight 
on that is approximately 160 pounds over and above what it would 
have been if we used stainless steel. If that airplane were designed 
to go somewhat faster it again should be even greater. 

The other point I would like to emphasize again is that in order to 
fly in these higher speed ranges, which we believe are feasible, you 
must go to some other material besides aluminum. If you went to 
stainless steel the weight increases would be extremely large and it 
would be quite difficult. 

Senator Matonr. It would be rather prohibitive in some cases, 
would it not ? 

Mr. O’Donnett, It would; yes. 

Senator Martone. Does that leave titanium metal practically the 
only metal to substitute for the metals now used ? 

Mr. O’Donnett, Within certain speed ranges, that would be true. 

Senator Martone. What are those speed ranges? 

Mr. O’DonneLL. They would be above Mach IT and below III-1%4 

Senator Matonr. Tell us in miles. 
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Mr. O'DONNELL. We speak in terms of Mach numbers because it is 
more convenient. Above 1.200 miles an hour and below maybe around 
2,500 miles per hour. 

Senator Matonr. You no doubt noticed the newspaper reports, and 
maybe you know all the details, that on the west coast recently a pilot 
flew one of these experimental planes at 1,200 miles an hour? 

Mr. O’DonNELL. Yes. 

Senator Martone. Do you agree with a good many authorities that 
some of these speeds that were anticipated several years ago as being 
rather theoretical will come about in a reasonable time ¢ 

Mr. O’Donnewu. We are quite firmly convinced that such things 
can be done in a fairly short time. 

Senator Matons. But the only way they can be done is to use this 
material we are now discussing ? 

Mr. O’Donne tt. That is right. 

Senator Ma.one. If that is a fact, then we come down to the next 
and vital question for the committee, if this is the only practical mate- 
rial within the ranges you suggest, and you think these ranges will 
be reached within a reasonable time, then how much titanium would 
you put in one of these planes ¢ 

Mr. O’Donneti. We would build one of these very fast airplanes 
out of titanium mostly. 

Senator Matonr. 40 percent ? 

Mr. O’DonneELL. 90.0 percent possibly. 

Senator Matone. What will this plane weigh ? 

Mr. O’Donnewu. Theorizing, and not referring to any particular 
design- 

Senator Matone. You are an expert. 

Mr. O’Donne i. Take a new fighter plane weighing 22,000 or 25,000 
pounds combat weight, the structural weight would be probably 
around 13,000 pounds; so it would be something like 12,000 pounds 
per plane. 

Senator Martone. Of titanium ? 

Mr. O'Donnetu. Yes. That is in round numbers. 

Senator Matone. How many of these planes would we ordinarily 
be building? 

Mr. O’DonneELL. We would like to build—I will put it that way— 
large numbers of airplanes. We built 15,000 P-47’s during the war. 
That would give an indication of the numbers we would like to talk 
about. 

Senator Matonr. That was the plane that was used as a fighter 
plane. I think we had those planes in Alaska when I was there in 
1942. 

Mr. O’Donnewi. That is right, sir. It is a single-engine airplane, 
single seat. 

Senator Martone. This plane that weighed the 13,000 pounds? 

Mr. O’Donnewn. That is the structure weight. 

Senator Matonr. That would mean how many pounds of titanium ? 

Mr. O’Donnett. Probably 12,000 pounds. 

Senator Matone. And how many of these planes did you say you 
built, 15,000 ? Ve 

Mr. O’Donnetn. Yes; we made fifteen-thousand-three-hundred 
some-odd airplanes. 

Senator Matone. That is a good deal of titanium. 
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Mr. O’Donnett. That is right. 

Senator MAtonr. You would not make less in the next war. Some 
body would be making them. 

Mr. O’DoNNELL. Yes. 

Senator Matonre. What we are trying to get is some idea of th 
demand for titanium and the speeds you will have to reach if we 
are to survive. We still come back to the story of the cornstalk. A 
boy in the South and a boy from the North were arguing before the 
Civil War as to how you are going to win, and the southern boy said, 

“We will whip those northerners with cornstalks.” It so hap ypened 
that after the war was over they met again, and one said to the other, 

“T thought you could whip us with cornstalks.” The reply was. “W% 
could have but the ‘vy woul | not fight with cornstalks.’ 

If it is possib! le for us to make these airp planes, some other country 

an also make them. 

Mr. O’Donnett. That is right. 

Senator Martone. If they do that and we do not have them wher 
does that leave us / 

Mr. O’Donnett. We will not do well in the next war. 

Senator Matonr. We will have the second best poker hand. 

Mr. O’Donnewi. That’s right, and you can’t win with one. 

Senator Martone. Besides, you are murdering our boys. 

Mr. O°Donnetxt. That is right. 


PITANIUM REQUIREMENTS IN AN ALL-OUT EMERGENCY 


Senator Maronr. Now let us get into this point. What titanium 
production do we need to enable us to be prepared for the next war? 
You are in the business. 

Mr. O’Donneti. We, of course, realize that the amount that is 
planned for the next few years is not suflicient. We have not been 
able to put it into our existing airplanes because it is not available. 
We also recognize the fact that we would like to gO to these higher 
speed airplanes. We believe that the production should be very 
greatly increased. These are all general statements, of course. 

Senator Martone. How much? You heard about the 35,000 tons. 

Mr. O’Donne tt. I think that is entirely too low. 1 go along with 
more than 100,000 tons. 

Senator MALonr. General Metzger testified 2 or 3 months ago be- 
fore this committee that we needed one hundred to one hundred and 
fifty thousand tons annually if the airplane manufacturers knew 
titanium was available. 

Mr. O'Donnewi. That is right. 

Senator Matonr. Now, apparently somebody had to break the ice. 
What the committee would like to know—and we do not want to put 
words in your mouth—is what we are going to do in the next war. 
Not just go out and get whipped, in other words. So if you had 30,000 
of these planes, you would need twice as much titanium. 

Mr. O’Donnewu. That is right. 

Senator MAtonr. Did not someone else make some fighters besides 
you! 

Mr. O’DonneEtui. Yes, Lockheed and North American. 

Senator Marone. How many fighters did you have in the war? 
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Mr. O’Donnetit. We apparently made the most, I believe. ‘The 
ther companies made about the same as a total together. I think it 
vas 30.000 or 40,000. 

Senator Matonr. And over what period ? 

Mr. O’Donnewu. That was made from 1941 until 1945. 

Senator Manone. In 4 years. 

Mr. O’Donnetu. In 4 years. 

Senator Matonr. Do you have any idea whether the next war will 
equire less or more planes ¢ 

Mr. O’Donne tt. It is difficult to say. The planning now is for less. 
That is about all wecan say. It is possible that because of the weapons 
we use we might get by with less. 

Senator Matonr. That is very interesting. 

General Merz ER. Senator Malone, I am not quite clear personally 
n this one figure of 13,000 pounds structural weight. That is 
nished weight ¢ 
Mr. O’Donwnetut. That is right. 


SCRAP 


General Merzaer. How much titanium do you estimate it would 
equire in metal form to produce 13,000 pounds of finished weight ? 

Mr. O’Donnett. I believe in the beginning we are talking about an 
rder of twice as much, or, in the first airplanes, three times as mu h, 
ind then it gets down to twice as much. If we got into production 
similar to this it might be increased by about 50 percent. So it would 
e, roughly, 19,000 pounds or something like that. It was 12,000 
pounds of finished titanium, so we should sav 18,000 pounds per air- 
plane in rough numbers. 

Senator Martone. That would account for the scrap? 

Mr. O’Donnewi. Yes. And also you have to do a lot of machining. 

General Mrerzcrer. I am sure, Senator Malone, that the committee 
will take into consideration the conversion factor of “<ponge, or to 
mill products, or sheet, or to metal, inasmuch as the committee is 
exploring the availability and production of sponge titanium. It 
might be well to consider if any figures or derivatives or extensions of 
these figures are calculated to use a further.conversion factor to arrive 
at the sponge titanium requirement to support 12,000 pounds of 
finished weight in an aircraft. 

Senator Matonr. Have you any figures in that regard, as to the 
amount of sponge that is necessary to go 1nto the rolling mills to 
produce the 18.000 pounds of rolled mill ? 

Mr. O’Donnetx. The only information I have was the period for 
the future. I have some information, I believe, here which would 
vive that. 

Senator Matonr. Then, considering the scrap and the grinding, 
out of 18,000 pounds of finished sheet material you have 12,000 pounds 
n the plane? 

Mr. O’Donnetu. That is right. Some of these numbers here might 
be of interest to you. 

(Norr.—Does not apply to sponge requirements. ) 

Senator Martone. Do you have any tables that you would like to 
submit for the record ? 
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Mr. O’Donneti. I do not like to give these copies away at the 
moment. 

Senator Martone. They are scarce or classified ? 

Mr. O’Donnewu. They are scarce. 

Mr. AptermMan. Could you have those photostated and have copies 
sent to us? 

(Copies were not furnished in time to be included in the printed 
hearings. When received will be included in the committee’s files.) 

Mr. O’Donne.t. Yes. 

Senator Martone. Mr. Bradford, do you have any idea as to the 
loss from the conversion of sponge to the rolled finished material? 

Mr. Braprorp. Yes. Mr. Chairman, as I reported this morning, 
and in my writeup, our yields have run and are running between 60 
and 65 percent, or one and a half times the finished fabricated forms 
would give you the quantity of sponge required. That is average 
for billets and sheet. Sheet is lower, billets are higher. 

Senator Martone. From the sheets if you required 12,000 pounds 
of material on a plane, then you have your scrap losses and con- 
version from the sae to the material actually used amounting to how 
much loss? 

Mr. Braprorp. Mr. O’Donnell, I believe, said they would figure 
around initially 3 to 1 and 1% to 1. I took 2 to 1 here and our factor 
of 114 and you come out with 36,000 pounds of sponge required for the 
aircraft. 

Mr. O’Donnett. There is some scrap you can reuse. 

Mr. Braprorp. This is on the basis of present yields. 

Senator Martone. Mr. Gross, in his testimony, used a factor of 60 
percent : 36,000 pounds of titanium sponge would actually make one 
plane of 12,000 pounds of titanium material. 

Mr. Braprorp. Based on Mr. O’Donnell’s figures and today’s yield. 

Senator Martone. Based on one-third ? 

Mr. Braprorp. Yes, sir. 

Senator Matonr. That is very clear. Mr. O’Donnell, do you have 
anvthing further ? 

Mr. O’Donnett. No, I believe not. 

Senator Martone. Your testimony has been very helpful, and I hope 
if you have anything further to offer to the committee, you will just 
send us a letter or a short brief. 

Mr. O’Donne tt. Yes, sir. 

Senator Martone. Thank you very much. 

Mr. O’Donnewi. Thank you, Mr. Chairman. 

Senator Martone. Mr. John Ford of the General Services Adminis- 
tration. You were here this morning, were you not? 


STATEMENT OF JOHN FORD, GENERAL SERVICES ADMINISTRATION, 
WASHINGTON, D. C. 


Mr. Forp. Yes, sir. 
Senator Matonr. You heard the objectives of the committee and you 
heard the testimony of the requirements, and I want to emphasize 


again that the committee wants to be helpful to you. 
Mr. Forp. Surely. 
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TITANIUM REQUIREMENTS 


Senator Martone. Regardless of any estimates in the past or any 
errors that anyone may have made, there had to be something done, 
like in all new fields, and someone had to make the decisions. Most 
inyone can make a better estimate after they see how it works. That 

not what the committee is trying to do. It is trying to find out 
whether it can be helpful, and the only way it can be helpful is to 
determine the real demand for this material, and then offer what- 
ever encouragement it can to the production of that amount of 
material. 

Could you give us, in view of the testimony this morning, some in- 
formation to who makes and made the decisions as to requirements and 
the final decision as to how much should be contracted for, and, if you 
care to, what your feelings in the matter are now ? 

Mr. Forp. Senator, we get our requirements in the form of a pro- 
gram approved by the Office of Defense Mobilization, Dr. Flemming’s 
organization. 

Senator Martone. That is the new organization that has taken 
charge of all of these other alphabet ical ag 

Mr. Forp. That is correct. 

Senator Martone. How many alphabetical agencies are funneled 
now into Mr. Flemming’s organization ? 

Mr. Forp. That would be hard for me to answer. 

Senator Matone. I thought maybe you were familiar with it. 1] 
would be very much interested if you could give us a list. 

Mr. Forp. As I recall it, Senator, I believe we supplied something 
of that sort after our October testimony. 

Senator Martone. I believe you did in the matter of stockpiling and 
the agencies mixed up with that stockpiling arrangement. How many 
were there? About 36 of them? 

Mr. Forp. I think there were more than 36. I think there were 
almost 55. 

Senator Maronr. They all had a hand in controlling the stockpile 
and the amount of orders of strategic materials. 

Mr. Forp. They all had a piece of it. 


y . , 
encies ¢ 


FEDERAL AGENCIES INVOLVED WITH STOCKPILING 


Senator Matone. All of that 36 or 50 agencies are now centered in 
Mr. Flemming’s organization, are they? 

Mr. Forp. I believe that is correct. Mr. Flemming’s Office of 
Defense Mobilization is the key agency on requirements. 

Senator Martone. Are these other agencies still active but submit 
their recommendations to Mr. Flemming, or are they abolished and he 
makes the decision himself ? 

Mr. Forp. A number of them have been abolished. The agency that 
had been approving the programs was the Defense Production Admin- 
istration, and that was liquidated last spring, and its functions taken 
over by the Office of Defense Mobilization. 

Senator Martone. Who was at the head of the Defense Production 
Administration ? 

Mr. Forp. The last administrator was Mr. Fowler. 

Senator Martone. He disappeared before the Defense Production 
Administration disappeared, did he not? 
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Mr. Forp. I don’t recall that to be the case, Senator. I think that 
the two events coincided. 

Senator Matonr. Simultaneously ? 

Mr. Forp. Yes, sir. 

Senator Martone. I was just trying to determine who finances the 
contracts now after they are authorized or determined by Mr. Flem- 
ming. 

Mr. Forp. Mr. Flemming’s office, in the approval of projects or a 
group of projects for a specific commodity, also has the authority to 
allocate the borrowing authority provided under the Defense P roduc- 
tion Act to finance these projects. 

Senator Martone. Under the Defense Production Act? 

Mr. Forp. The Defense Production Act is Public Law 774, passed in 
O50) 

Senator Martone. Who administers it? 

Mr. Forn. The Office of Defense Mobilization administers that por 
tion of it which applies to the production of material. 

Senator Matone. Do they handle the financing when they authorize 
the purchase of this material? Is that the end of it? There is no 
other organization that handles the actual financing ? 

Mr. Forp. No, sir. The General Services Administration, under 
the allocation of borrowing authority and the specification of require 
ments that is given by the Office of Defense Mobilization, then pro- 
ceeds to negotiate these contracts and handle the commitment of funds 
to administer them. 

Senator Manone. Then there are just two agencies besides the 
Department of Defense itself, of which Mr. Wilson is the head. He 
deals with Mr. Flemming, and everyone deals with Mr. Flemming in 
determining the amounts necessary; is that right ? 

Mr. Forp. That is correct. 

Senator Matonr. Then the General Services Administration takes 
over from there and has nothing to do with the amounts whatever but 
then furnishes the financing and enters into the contracts necessary 
to secure this material? Is that true? 

Mr. Forp. I think I would say that the authority to handle the 
financing is also provided by the Office of Defense Mobilization. 

Senator Martone. Is there now a General Services Administration ? 

Mr. Forp. Yes, sir. 

Senator Matonr. What is its function ? 

Mr. Forp. The General Services Administration is the agency that 
was established in 1949 to handle the procurement activities of the 
Government for nondefense matters and take care of public build- 
ings and matters of that sort. 


PROGRAM REQUIREMENTS AND PROCUREMENT 


Senator Martone. Do they finance the contracts now to secure na- 
tional-defense material ? 

Mr. Forp. Yes, sir. 

Senator Martone. Did I misunderstand you when I thought you said 
that Mr. Flemming also makes these contracts? 

Mr. Forp. I did not intend to say that. What I was trying to do, 
sir, was to say that the General Services Administration makes con- 
tracts for commodities in amounts that have been authorized by the 
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Office of Defense Mobilization, and it is also dependent on the Office 
of Defense Mobilization for the authority to borrow funds from the 
lreasury to administer these contract and pay for any materials that 
ire produced. ay. , 

Senator Martone. Let me see if I understand First, Mr. 
Flemming acts, and if he says they want 2 tons of titanium or 200,000 
tons of titanium, he authorizes that amount ? 

Mr. Forp. Yes, sir 

Senator Matone. What is your title with this General Services Ad 
ministration ? 

Mr. orp. ] am Chief of the Contract Bran h. 

Senator MALONE. Whois the head oft it how ¢ 

Mr. Forp. Mr. Edmund F. Mansure. 

Senator Matonr. Under Mr. Mansure, you make the contract for 
that amount of material: is that right ? 

Mr. Forp. Yes, sir. 

Senator Matone. Then after this contract is made you have to have 
the approval of Mr. Flemming, the head of this organization that 
you just mentioned. to secure the money to carry out the contract ? 

Mr. Forp. Not exactly. Mr. Flemming’s authorization to draw the 
funds is given at the same time as he authorizes the contract for the 
material. 

Senator Martone. Then actually and prac tie lly there are two op 


erations. One is Mr. Flemming determining the amount of the ma- 


terial and giving the authorization for the money necessary to carry 
it out, and you make the contracts to carry it out / 


Mr. Forp. Yes, sir. 

Senator Matonr. That is not so complicated as appeared from your 
first statement. There are just two of you in the deal. two organiza- 
tions? Is that right? 

Mr. Forp. That is right. 

Senator Matonr. You take the place now of these 36 or 50 organiza- 
tions that had a hand in it prior to this administration? Is that 
right ¢ 

Mr. Forp. Yes, sir. 

Senator Matonr. Now, then, since we fixed the responsibility, it is 
then Mr. Flemming’s decision on which you make contracts for 22,000 
tons of titanium annually ? 

Mr. Forp. The figure is now 25,000, Senator. That is the figure 
that was fixed by the Office of Defense Mobilization. 

Senator Matonr. When did he fix that figure ? 

Mr. Forp. During the summer. I think it was in July. 

Senator Matonr. Was it not 22,000 prior to that time? 

Mr. Forp. There was a figure of 22,000 that was fixed earlier in the 
year. 

Senator Matonr. Was it 22.000 or 22,500 ? 

Mr. Forp. It was 22,000, as I recall it. 

Senator Matonr. Who fixed that amount? 

Mr. Forp. Office of Defense Mobilization. 

Senator Matonr. Mr. Flemming? 

Mr. Forp. Yes. 

Senator Martone. He later raised it 3,000 tons annually ? 

Mr. Forp. That is correct. 
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Senator Marone. Do you know anything about the reasons for 
raising the amount, or is that out of your field ? 

Mr. Forp. That is out of my field. 

Senator Martone. But it is now 25,000 tons? 

Mr. Forp. That is correct. 


QUANTITIES UNDER CONTRACT 


Senator Martone. How many tons have you contracted for? 

Mr. Forp. Including the private facilities of Du Pont, the total 
amount 1s 15,200 tons per year. 

Senator Matonr. Divided how? 

Mr. Forp. That is divided 2,700 to Du Pont. 

Senator Martone. Per year? 

Mr. Forp. Yes, per year; 3,600 tons per year to Titanium Metals 
Corp., and 6,000 tons per year to Cramet, Inc. 

Senator Matonr. How many tons per day is that? 

Mr. Forp. Thirty-six hundred tons per year is 10 tons per day. 

Senator Martone. And wy X) tons per year is about 16 or 17 tons per 
day : 2.700 is of the order of 7 

The committee did not cae until today that you had only really 
ontracted for 714 tons per day. I do not think you made that clear 
before. It was considered a 10-ton per day contract. We find out 
oday from the testimony of the company itself that they are already 
it 214 tons production, and you merely contracted for an additional 
71% tons. That is true; is it not? 


. Forp. Yes, sir 
ACTUAL PRODUCTION 


Senator Martone. The committee has considerable trouble in getting 
this testimony straightened out. What is the status of these contracts? 
How much are they producing? 

Mr. Forp. The only facilities that are now in production are the 
I'MCA contract, the Tit: ee Metals Corp. contract. That is aside 
from the 214-tons-per-day facility of the Du Pont people. Did you 
ask me how much was being produced ? 

Senator Martone. All together, and who is producing it. As I un- 
derstand you now, your testimony agrees with the Du Pont Corp., that 
they are producing the original 214 tons per day with which you had 
nothing to do whatever. 

Mr. Forp. That is right. 

Senator Matonr. Therefore, there is no production under the Gov- 
ernment contract at this time. 

Mr. Forp. At du Pont? 

Senator Matonr. That is right. 

Mr. Forn. That is correct, sir. 

Senator Martone. Go ahead. 

Mr. Forp. The Titanium Metals production was 348 tons through 
December 31, 1952. In the first quarter of 1953 they produced 234 
tons; in the second quarter they produced 247 tons; in the third quar- 
ter they produced 298 tons. The total production from that facility 

s 1,127 tons, 
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Senator Martone. What is the per day production during the third 
suarter ? 

Mr. Forp. During the third quarter? 

Senator Matonr. Since you have it on a per-day-production basis, 
wive it to us for the first, second, and third quarters. 

Mr. Forp. Three and three-tenths tons per day. 

Senator Martone. For the third quarter? 

Mr. Forp. Third quarter average; yes, sir. 

Senator Matonr. What do you anticipate for the fourth quarter’ 
Do you have an estimate? 

Mr. Forp. I do not know whether I have an estimate here or not. 
It is my recollection that it was something on the order of 300 tons. 
It was not a large increase over the third quarter. 

Senator MAtonr. What would that be if it was 300 tons, on a per day 
basis? If it was 300 tons for the quarter what would it be for the 
day? 

Mr. Forp. It would be just about the same, about 314 tons per day. 

Senator Matonr. When were they supposed to reach full produc- 
tion of 10 tons per day under the contract ? 

Mr. Forp. In September of 1952. 

Senator Matonr. What is the matter with the production ? What 
ils it? 


QUALITY OF PRODUCTION 


i 


Mr. orp. They have not been able to overcome some manufactur 
Ing difficulties that they have had in vetting an acceptal le quality 
production of sponge. 

Senator Martone. Do they have the necessary capacity if they could 
obtain the desired quality? 

Mr. Forp. That has never been demonstrated. 

Senator Martone. What do they lack? Have you tried to analyze 
t; or gotten a report on it? 

Mr. Forn. Yes, sir. 

Senator Matonr. Give it to us. 

Mr. Forp. We have gotten several reports on it. Apparently just 
the matter of increasing the production of titanium sponge from the 
pilot-plant stage to the full-scale commercial-size production in which 
they have run into one obstacle after another. In addition to that, at 
the time this contract was entered into, the specifications for this ma- 
terial were not as well defined as they are at present. They have been 
confronted with demands from users of the material for a lower 
srinell than they originally anticipated. 

Senator Martone. In your contract? 

Mr. Forp. Yes,sir. It is mentioned in our contract. They have had 
to adapt their process in order to meet these higher requirements. 

Senator Martone. That is very interesting. You have made a con- 
tract for a certain grade of titanium. What is that grade? 

Mr. Forp. The original specification was for a hardness of 160 
Rockwell A, which is the equivalent of 225 Brinell. 

Senator Matone. Have you made any attempt to change the specifi- 
cations? 

Mr. Forp. Yes, sir. The company has discussed that with us on a 
cooperative basis, and they are attempting to produce material that is 
substantially better than that from a hardness standpoint. 
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Senator Matonr. How much better ? 

Mr. Forp. ‘1 hey are alming at material of not over 180. 

Senator Matonr. On whose invitation ? 

Mr. Forp. It is a situation that carries its own incentive with 
Phat is what their customers require. 

Senator Matonr. Suppose they delivered this 225 Brinell to you, 
does your contract require you to take it? 

Mr. Forp. Our contract does not require us to take any material 
from them except amounts that they may tender instead of cash 
repayment of the advance for the construction of the plant plus inte1 
est on the advance. 

Senator Martone. How much would they get a pound for it from you 
if they tendered it ¢ 

Mr. Forp. They would eet the current market price of S85 
pound. 

Senator Martone. Then my question to you was this, Suppose they 
tendered it, then you would have to take it 

Mr. Forp. We would have to take it. 

Senator Martone. Then what kind of an understanding do you 
have with them, that they continue to produce about a third of their 
contract after 5 years ¢ 

Mr. Forp. The contract is about 214 years old. They were not sup- 
posed to come into capacity production until September 1952. 

Senator MALONE. They are about a year and a quarter overdue, 
probably. 

Mr. Forp. That is correct. 

Senator Martone. What do you think the solution to this matter is? 
You heard the testimony about need, and still we coast along. Are 
you responsible for any of it ¢ 

Mr. Forp. I certainly do not think we have coasted along, Senator, 

Senator Matonr. What would you call it / 

Mr. Forp. We have constantly been in communication with the 
company, seeking ways and means to get a quality of production out 
there that meets industrial requirements. 

Senator Matone. How did you come to make a contract 
first place that does not meet industrial requirements ? 

Mr. Forp. Because at the time we made the contract to the extent we 
could determine industrial requirements, it did meet them. 

Senator Martone. Is this the same contract you made with Du Pont? 

Mr. Forv. The terms of the contract are generally similar. The 
Du Pont contract was made later than this one. 

Senator Matonr. How much later ? 

Mr. Forp. A year. By that time the specification requirements for 
this material were better known and a tighter specification was put 
in the contract. 

Senator Matonr. How much tighter ? 

Mr. Forp. The Brinell requirement on du Pont is 203. 

Senator Martone. That still would not fulfill commercial needs in 
your judgment. 

Mr. Forp. No, sir, but it did at that time. 

Senator Matone. You did not know at that time what the specifi 
cations of the commercial trade were going to be. 

Mr. Forp. In 1953 L would say that is correct, we did not. 


+ 
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Senator Matone. What is that quality of material that Du Pont is 

ow making on their original 214 tons? 

Mr. Forp. Dr. Gee testified this morning that the average qual ty 
was 168, 

Senator Martone. Do you not know of your own knowledge ¢ 

Mr. Forp. No, sir. That is the production of the du Pont privately 

wned plant, and we depend on them for the information. 

Senator Martone. Did you not have that information ¢ 

Mr. Forn. I have lLeard it previously. 

Senator Matonr. You had not communicated with them about it, or 
isked them anything ver it yourself ¢ 

Mr. Forp. No, sir, we had not. 

Senator MALone. You have no knowledge now whether, with this 
idditional 4 tons, whether they will produce 168 Brinell hardne 
material and sell it to private industry, or whether they will produce 
203 and sell it to you? Apparently they could not sell the 203 Brinnell 
hardness to industry, according to your prior testimony. 

Mr. Forp. I do not think they would. 

Senator Martone. Then you will probably be in the market for 
juite a bit of this material later. Could not that happen to you? 

Mr. Forp. We foresaw that the developments in the industry would 
probably result in a demand for a better quality product. At the 
time of working out the contract the only way that we could cope 
with that was to write into the contract that as further commercial 
experience is developed the specification requirement ; of this article 
may be modified by mutual agreement of the contractor and admin 
strator. 

Senator Martone. That could be done by mutual agreement with 
a to your contract with Titanium Corp. whether it was written 

n the contr: act or not. 

Mr. Forp. That is correct. We are working toward that end with 
litanium Metals Corp. 

Senator Matonr. What is the status of it? 

Mr. Forp. Frankly, we do not see that we have gotten very far wit 
t because the Titanium Metals Corp. is not at capacity production 
at the moment, and we are working along with them to see wh; 
develops out there. 

Senator Matonr. Do you think it would take another year ar tw 
r three? 

Mr. Forp. No, sir: I do not think that it will. 

Senator Martone. What would you estimate to be the leneth of time 
before they reach the specifications necessary and the capacity of 
production ¢ 

Mr. Forp. Three months, six at the outside. 

Senator Matone. They will be at capacity production / 

Mr. Forp. Let me correct that. I was speaking about the working 
out of the contract, the changes in the contract. I think that capacity 
production is probably a minimum of 6 months off. 

Senator Matonr. Capacity production at 180 Brindell har 

Mr. Forp. That is 10 tonsa clay with a hardn of 180 Brine] 
sir. I say that isa minimum of 6 months off. 

Senator MALoNeE. Let us eet at this from a different point of. vie 


Ines 
] 
| 


‘ve 


You have three contractors now, do you not? One is not in prod 
tion atall. When are they coming Into produc tion ¢ 


i¢ 
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Mr. Forp. Two are not in production on the Government contract, 
Senator. 

Senator MALone. It seems to me I did not get this information 
from you last time when I asked you about the contracts. You talked 
about a 10-ton-a-day contract. Was that someone else from your 
outfit ¢ 

Mr. Forp. I do not know that anyone else from my office talked about 
titanium, Senator. 

Senator Martone. I think you talked about a 10-ton-a-day contract 
with each one of these companies. 

Mr. Forp. If I did it was an inadvertence because I knew they had 
this capacity of their own that existed before they got into this con 
tract with us. 

Senator Matone. You also knew that Titanium Corp. at Hende: 
son, Nev., was not anywhere near its capacity and was not a satis- 
factory product. 

Mr. Forp. Yes, sir. 

Senator Mavone. I did not hear that in the testimony. Sometimes 
I cannot think of all the questions, and we would like to have you 
give us information that would be helpful to the committee. 

Mr. Forp. I am sorry if that information was not given to you, 
Senator, I understood that you had conducted hearings at Las Vegas 
before we were up here to testify, aud I imagined that you were aware 
of it. 

Senator Matone. Yes. Let me ask you one more question. You 
have contracts with du Pont. You have contracts with Titanium Corp. 
You have a contract now with Cramet, Inc., and we know that the 
Crane Co. that owns Cramet is a fine company in its own field. What 
it knows about titanium remains to be seen. 

We know, according to their own testimony and yours, the corpora- 
tion in New Jersey is producing a very fine quality of titanium. Pre- 
suming when they go into production, the Government production 
would be just as good. 

Mr. Forp. You refer to du Pont? 

Senator MAtone. Yes. 

Mr. Forp. Yes, sir. 

Senator Matone. Is there any provision in your contracts or under- 
standing with you that there will be or is any exchange of information 
on this process, or do all of your contractees work independently and, 
presumably, one might be producing 55,000 tons of titanium perfectly 
and the other struggling along to make 10 tons a day? Is that the 
way you operate / 

Mr. Forp. As far as I know, there is little, if any, exchange of in- 
formation between the three of them. 

Senator Matonr. Have you made any attempt to arrive at any 
understanding in that regard? It is a little expensive the way we 
are doing it now. 


EXCHANGE OF INFORMATION BETWEEN THE PRODUCERS 
Mr. Forp. I agree with that. I agree that it is expensive. As far 


as the exchange of information between the three of them is con- 
cerned, the policies of the individual companies govern that, and 
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there is nothing in any of our contracts that requires them to exchange 
information with each other. 

Senator Matonr. You understand we are trying to build a record 
here to see what you are doing. The committee is not determining 
what the policy should be. For 100 years, I suppose, we have pro- 
tected through patents an individual or a company that works out 
a patent and fin: unces it itself. But you are furnishing the money, or 

a large amount of it, for this work. It is $15 million each, or $14, 
200,000 each. Do you mean that you furnish the money and still there 
is no exchange of information or no protection to the Government on 
any process that might be worked out with Government money ? 

Mr. Forp. We do have some protection in the contracts as to new 
patentable inventions in the course of performance under the contract. 

Senator Martone. What is that understanding? 

Mr. Forp. The contract provides that, as to a new patentable inven- 
tion that was developed in the performance of the contract, “the Gov- 
ernment or its nominees may at any time on a nonexclusive royalty-free 
basis use the said patent or invention for production or construction 
under any contract to the extent which the United States Government 
is actually a purchasing party.” 

Senator Matonr. Any process, then, would in nowise be affected 
by your contract furnishing the $14.2 million in the new contract. 

Mr. Forp. Not unless they turned the facilities back te us in satis 
faction of the advance. 

Senator Martone. I do not see that would make any difference be- 
cause they would not let you use their patent process anyway. How 
would that make any difference ? 


Mr. Forp. The contract also provides that “in the event the facilities 
are returned for operation by the Government the contractor agrees 
that the rights herein and above enumerated, together with patents 
and information owned or controlled by the contractor and necessary 
to the efficient and complete operation of the facilities, shall be made 


available to the Government on a royalty-free license basis. 

Senator Martone. There is no evidence that they are discovering any 
new, or that they need any new improvement in their additional facil- 
ities because they are making 168 Brinell hardness, according to your 
information, at the moment without any Government money. 

Mr. Forp. I think that the only answer I can give you to that is 
that if they did not have some process that would work for making 
this titanium when they came into the deal we would not have given 
them the contract. 

Senator Matonr. You gave one contract to the Titanium Corp., 
and it apparently cannot, or has not, met the production schedule. 

Mr. Forp. They have not been able to yet ; that is right. 

Senator Martone. How do you account for that? They did not 
have it when they came in. Of course, you knew that. 

Mr. Forp. They produe ‘ed material on a pilot-plant basis. 

Senator Matonr. But that does not conform to your other state 
ment, that they knew how to produce it, or you would not have given 
them the contract on this basis. 

Mr. Forp. Then let me amend that to say that we were convinced 
that they knew how to produce. 

Senator Martone. That is better. So you are convinced now that 


there is nothing you can do about it except with their consent. In 
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other words, they can go right ahead and sell whatever the y produce 
that does not meet Government spec ifications anywhe re they want 
to sell it. Unless you get their consent you cannot change the con- 
tract. If they fulfill their contract at 225 you can be forced to buy 

Mr. Forp. You are speaking of the Titanium Metals Corp. ? 

Senator MALONE. Yea. 

Mr. Forp. No, sir. I do not think that is the case 

Senator Martone. What is the case ? 

Mr. Forp. To begin with, we are only obliged to take material from 
Titanium Metals Corp. to the extent that we advanced money to them. 
In other words, they can repay the advance in material of a less than 
225 Brinell instead of repaying it in cash. 

Senator Martone. How much do they get for it, $5 a pound? 

Mr. Forp. Yes, Si! 

Senator Matonr. If they produce a 225 hardness they can sell 
you at $5 a pound up to $14 or $15 million ¢ 

Mr. Forp. Up to the amount that was outstanding. 

Senator Martone. That is quite a considerable amount, is it not? 

Mr. Forp. There is another factor that enters into it there. I don’t 
think we are absolutely defenseless from the Government’s stand 
point because there was a commitment on the company’s part, an 
obligation to be in production at the rate of 10 tonsa day. 

Senator MALonr. So you could cancel if you wanted to? 

Mr. Forp. Yes, sir. 

Senator MaLtonr. Supposing after the expiration of your 6-month 
estimate they have not improved the process as you think they should 
and they are not in production, what do you intend to do then? 

Mr. Forp. I think that the action then would have to be predicated 
on what they can accomplish at that time and what our alternatives 
are. If the material was needed and we could not get large quan 
tities of more satisfactory materials some place else, | think perhaps 
we would feel compelled to continue and try to get the thing worked 
out. 

Senator M ALONE. You know you need the material. Are you con- 
vinced that you need more than you are getting ? 

Mr. Forp. Thoroughly. 

Senator Marone. How much do you think you need after you have 
heard the evidence, or have you read any of it? 

Mr. Forp. I will stick with the Air Force, and say 100,000 tons. 
They ought to know. 

Senator Manone. You have not even started, have you? 

Mr. Forp. The amount that we have under contract now is only 
percent of the 100,000 tons. 

Senator Martone. After 3 years. 

Mr. Forp. When did the 3 years start ? 

Senator Maronr. When you let a contract to the Titanium Corp. 

Mr. Forp. That contract is the end of July 1951. It is a little over 
2 years. 

Senator Martone. It is only 3 or 4 months, one way or another. But 
it seems to some of us you have made very little progress. If you do 
not know what to do now, we would like to know who is responsible. 
Are you responsib yle or s Mr. KF lemming respo mnsible for the lae ‘kk ot 
producti on of the an scat you are instructed to get! i 


at all. 
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Mr. Forp. Within the limitation of 25,000 tons, the 12,000-ton gap 
between the 25,000-ton authorization and what we have under contract 
is our responsibility. 

Senator Mavone. You figure when you let a contract you are out 
from under. It does not make any difference what happens after that. 

Mr. Forp. No, sir, that is definitely not our concept of the matter. 
We think we are very much in the picture until the plant is producing 
in accordance with the terms of the contract. 

Senator Matone. What is your next move? You have unlimited 
confidence that you are going to get everything that you ask for al- 
though it will be a year and a half or 2 years late. Let us suppose 
you do bet get it and you can see in 2 or 3 months you are not going to 
vet it, what do you do then? Do you know how to produce titanium 4 
Will you get some of our engineers out of the Bureau of Mines who 
know something about it and try to insert some energy into this thing, 

r how would you go about it ¢ 

Mr. Forv. Are you speaking of the Titanium Metals contract ! 

Senator Martone. That is one of them: yes. 

Mr. Forp. That is already being done, Senator. There have been 
several consultations between the engineers from the Bureau of Mines 
and the Titanium Metals people in regard to their difficulties out 
there. 

Senator Martone. Recently ? 

Mr. Forp. Within a matter of the last 3 weeks. 

Senator Matone. Up to the time that we held the hearing there, 
there had been very little ae ition. 

Mr. Forp. I understand t] is the case. 

Senator Martone. Did brace not know that before we held the 
rearing ¢ 

Mr. Forp. Yes, sit 

Senator Matone. but you let it go a year. 

Mr. Forp. It was the condition that existed. 

Senator Matonr. For a year ¢ 

Mr. Forp. For a year. 

Senator M oo And as bad as we need titanium. It just does not 
seem possible, but I suppose that is the way these Gecaanaal op- 
erations have been panes ted. Do you have any further statement? 

Mr. Forp. No. Sl 

Senator ican. Thank you. If you get any further informa 
tion that you think would be he ‘Ipful to the subcommittee we would 
appreciate it. 

Mr. Forp. I would be lad to, Senator. 

Senator Martone. Thank you. 

We will recess now until 9:30 in the morning, and we will try to 
complete our hearing then. 

ager egg at 5:50 p. m., the ceca recessed, to recon 
vene at 9:50 a. m., the following day. 
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STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


TUESDAY, NOVEMBER 24, 1953 


Untrep STatres SENATE, 
SUBCOMMITTEE ON MINERALS, MATERIALS, 
AND Fur, Economics orf THE COMMITTEE 
oN INTERIOR AND INSULAR AFFAIRS, 
Washington, Ded. 

The subcommittee met, pursuant to recess, at 9:30 a. m., in the com- 
mittee room, 224 Senate Office Building, Senator George W. Malone, 
Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee ). 

Present also: Jerome S. Adlerman, counsel to the subcommittee; 
George H. Holderer, subcommittee engineer. 

Senator Matonr. The subcommittee will be in order. 

Our first witness this morning will be General Metzger, of Wright 
Field, but first I want to say that the situation as far as yesterday’s 
evidence is concerned seems to be, first, that titanium is a must in war- 
planes; and second, that it is a very desirable material, even at the 
present price, in commercial planes, and that at the present price the 
civilian market is probably creat, but unknown, due to the fact that 
there is no titanium available. 

The committee has given this important metal about all the time 
it can afford to give it, because it has 77 other materials in the critical 
field, and Senate Resolution 143 directed the committee to determine 
their availability in time of war, and for our expanding economy, 
and for our security. 

Next Monday we are starting the petroleum hearings, which will 
probably last most of the week. We are doing about the same thing 
in petroleum as in titanium. We find we are getting most of the rutile 
from Australia for titanium, and we are becoming dependent on 
India for illmenite. 

From all the evidence the committee can secure, it is about the 
fourth most plentiful metallic mineral that occurs in the earth’s sur- 
face, and there is no lack of deposits in this country and in Canada. 
Whether it is a plan to make us dependent on foreign shores across 
one or both major oceans for the things that you cannot fight without 
remains to be decided by the committee after all of the evidence is in. 

We find that the Air Force, through General Metzger, has said—and 
I intend that he shall be the first witness this morning—that we need 
from one hundred to one hundred and fifty thousand tons of titanium 
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per year under present conditions for warplanes, and the evidence 
from the airplane companies is the same; Mr. Douglas, of Douglas 
Aircraft, Robert Gross, of Lockheed, two outstanding men in the pro- 
fession, beyond whom it is not necessary for any Government outfit 
to go to learn how to make planes, in the opinion of the chairman of 
the committee, at least, and the Boeing Aircraft Co., and many lesser 
organizations 

The summation of all that testimony was that the general is sub- 
stantially correct that in our preparation for this next war we will need 
titanium. You can pick up any paper, and there will be at least three 
columns devoted to our danger. If we did get into war and needed 
anything like the number of planes that we made in World War II, 
we would be getting into four, five, or six hundred thousand tons a 
year of titanium, if it were available, so they could take the planes off 
the board, just like they can with steel and aluminum and magnesium 
at the present time. 

We find all this information that must have been available to all of 
Washington. How it could have escaped for several years the notice 
of the men responsible for securing these materials is a little difficult 
to understand, but a new organization has taken this responsibility 
ever, and it seems that now is the time to reexamine the record. All of 
that information, however, has been available to everybody. 

We took the trouble to inquire from anyone who knew anything 
about making planes and anyone who knew anything about how to 
use a fighting plane. However, they recommended 35,000 tons of 
titanium to be manufaciured. They did not say when, apparently. 

Finally, 22,000 tons were authorized, and 13,000 tons annu: any have 
been contracted tor. About 2,200 tons are being made after 214 years. 

As the chairman of this subcommittee has often said, aa ea say 
again at this moment, it is not a committee intended to injure anyone. 
We want to be helpful. The committee needs your help to get this 
information for the United States Senate. 

Some of the information we have received has deeply concerned me. 
It does not look very good. Congress passed the stoc ‘pile | vill in 1946, 
and supplemente dit by other acts subsequently, and we found that the 
contracts made by the stockpile people and the Mutual Security and 
ECA. and all the other alphabetical agencies pay more for foreign 
material than they pay the domestic producer, and then complain that 
we are running out of ore in this country. 

No one I ever met who claims to be a military strategist thinks you 

ire going to get ve ry many freight ships across either ocean after the 
fourth world war starts. If we continue to fight like in Korea, and 
not hit the enemy hard enough to make them mad, you can feed an 
army across one of these oceans. Maybe you can get ilmenite from 
India and rutile from Australia. The chairman has been in a good 
many different kinds of fights, but he has never been able to fight one 
that way. 


AVAILABILITY IN WARTIME 


What we want to know in this committee is the availability of these 
materials in wartime. ‘That is what we intend to find out. 

I have asked Mr. Mansure to be here this morning, and he is here, 
and he will follow the general. I am not going to ask him many 
questions. Ido not think I will need to. I want to find out the status 
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of this business. I am sure that he will find out for the committee 
and will make it available without intricate questioning and investi- 
gation. Apparently all the General Services organization has done 
in the matter of getting this material is to let a contract, and then just 
keep up with the social life in Washington, and let it take its course. 
That would be my ovene ral conclusion up to now. 

General, you have been present at every hearing the committee has 
he lk l, and I hi ave looked upon | you as an advise rr as | woul | li ke to look 
upon other Government officials. I am only speaking for myself as 
one member of the committee. One of our members is in Europe and 
others have other Important work to do, and they expect a very clear 
and concise record: so it will not be any creat job for them to become 
familiar with the facts that we are able to secure. Iam going to ask 

uthis mornine, after hearing all the testimony. starting at Hender 
son, Nev., where a 10-ton per-day contract was let 2%, 
producing about 31% tons a day, part of which meets specific ations. 
You heard the testimony in Los Angeles of the men who are spending 
their lives in not only ‘trying to make commercial planes in peace 
time but trying to do what you want them to do in wartime or prepara 
tion for war; you yourself are in charge of the greatest field of 
kind in the world, VW right Air Kield, where the Air Force and the 
armed services carry oul Ul heir experiments and determine what is 
needed. lam VOING to ask you to get the committee back on the track 
this morn ing. 

W il] you sul up, the hn, some of the evide hce you have heard and 
give us your advice as to how we should proceed to get what you want ! 

We are trying to hel} » you. If I did not figure that the committee 
could be he Ipful to the armed service and to the civilian population, 
I would not be interested in continuing the work. 

General Metzge1 r, you have been identified before for the committee: 
but will you give the reporter your title, full name, and give us your 
good advice this morning ¢ 


years ago, how 


FURTHER STATEMENT OF BRIG. GEN. KERN D. METZGER, USAF, 


TrnHrTrr 


CHIEF, PRODUCTION AND RESOURCES DIVISION, AIR MATERIEL 
COMMAND, WRIGHT-PATTERSON AIR FORCE BASE, DAYTON, 
OHIO 


General Merzcer. I am Brig. Gen. Kern D. Metzger, Chief, Produc- 
tion and Resources Division, Air Materiel ¢ aeenaeits. 

Among my responsibilities I have the ee of planning 
for the materials required and essential to produce the aircraft and 
weapons for the Air Force under any current production program; 
also to plan for those materials for mobilization objectives, should 
mobilization ever be clirected. 

I have testified, as Senator Malone stated, several times with respect 
to the Air Force interest in titanium. I would like to restate the Air 
Force interest very briefly. 

Titanium has properties, particularly very favorable strength- 
weight ratios under elevated temperatures, which make it a most desir 
able, and I would like to say essential, metal for the Air Force—and 
in speaking of the Air Force I would like also to speak of the Bureau 
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»f Aeronautics, the Navy air arm—if that combined air force is to be 
the best air force in the world. 

As Senator Malone has so well put it in the past, a second-best air 
force is no air force at all. We want the best combined airpower, and 
I am sure that most people agree it is essential to the security of this 
country. 


TITANIUM ESSENTIAL 


Titanium is essential to the best airpower and the stronge st airpower 
in the world, in my opinion, and essential in large quantities. 

The Air Force has a secondary interest, and it could be as impor- 
tant as the first; that is, the ores from which titanium is presently 
produced are available in large quantities within the continental 
boundaries of the North American Continent. To produce the tita- 
nium required in support of a mobilization effort we need not go 
offshore and Import under most unfavorable conditions in the event 
of war the ores necessary to produce the metal. 

As has been pointed out, titanium ores are the fourth most plentiful 
in the crust of the earth. So the supply is readily available, that is, 
the supply during war. 

The essentiality in support of airpower has been clearly established, 
in my opinion, by testimony of the aircraft manufacturers, by certain 
engine manufacturers, and other engine manufactures will testify 
today. ] have every reason to believe that their testimony will confirm 
what has been previously heard by the committee. 

The question of requirements has been batted back and forth at many 
meetings, and the figure of 35,000 tons annually is on record, placed 
on record by the Department of Defense, as a requirement which must 
be fulfilled at this point. Only a portion of it has been placed under 
contract, as stated by Senator Malone. 


This question of require ments can be very misleading, Senator, in 
that requirements very generally follow availability. Even though it 
is recognized by all ths a requirement does exist, it is just good busi- 


ness that a producer of ona or of eneimnes not cdlesion any material 
into his product which is not in ample supply or which he may not have 
reason to believe will be available to him to meet his scheduled com- 
mitments., 

Senator Matonr. Was it not testified by the so 0095 makers that 
they have these planes on the board, but they cannot take them off 
the board until they have assurance of the av: ail: deility of material ? 

General Merzcrr. That is correct, Senator, and that is the point I am 
pressing at this moment. We know that the 35,000-ton requirement 
Which was submitted by the Department of Defense to ODM some 
years ago did not begin to reflect the actual requirements which is in 
existence. We know that many of our manufacturers of air weapons 
have not even had suflicient material or metal, or have been able to 
se cure it, to engage in research and research processing to provide them 
with the judgment as to whether or not the application is beneficial. 
Until that time, until such research can be undertaken with availability 
of suflicient quantities of the material in good quality, a manufacturer 
is unable to determine the amount he would use or require for any 
given product. That is just elementary. 

That has been the situation, so what we have been talking about 
pretty generally when we talked about 35,000 tons is that amount of 
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research and those requirements which have been developed through 

research with a very small supply of titanium material, and pretty 

generally up until the last few months of an inferior, unsatisfactory 

quality. Yet we have been unable, even under those conditions, to see 

at this point that the 35,000 tons annual production will be forthcoming 

within a year or 2 or 3 or 5. Only 13,800 tons has actually been put 
nder contract. 

Senator Matone. How much of that 13,500 tons is in actual pro- 
duction ¢ 

General Merzcer. There are two manufacturers or producers of 
titanium in production. I believe the production at present is around 
2,000 tons per year. 

Senator Matone. General, Mr. Mansure is here. He will only 
take a few minutes, and has to go to another meeting. Would you 
mind allowing him to testify right now ¢ 

General Merzcer. No, sit 

Senator Matong. Is Mr. Mansure here? 

Mr. Mansure, we are glad to see you. As a matter of fact, you are 
overdue for a visit. I am sorry we have not had it up to now. You 
probably heard my opening statement, in which I stated that out of 
the 85,000 tons of titanium that the national-defense organization 
says is necessary, 22,000 tons have been authorized, or a little more 
than 13,000 tons have been let, and about 2,000 tons are being 
produced. 

You have just come into a new and very difficult job, and there is no 
blame on anyone bei ing p laced by this committee. What we are trying 
to do is to find out what the actual situation is in each one of these 
materials, what is being done about it, and all of that is very impor- 
tant. But the most important thing is what we intend to do about 
it, and what the committee can report to the United States Senate. 

This just happened to develop into one of the most important mate 
rials because, as the general just said, because an air squardon in a 
fight is a good deal like a poker hand: there Is ho second best one 
very long. If we are going to get into a war or if we are going to 
prevent one—a good many people believe that if we were ready to take 
charge of the air over any portion of the earth’s surface, that is impor- 
tant to us, and we have agencies set up to determine what those areas 
are, we probably woul | not even nays a war, but we can stagger Into 


one very easily if we keep on the way we are—Mr. Mansure, we have 
called you this morning bee: ause it hi Ls bieaat very hard to get any infor- 
mation from your organization that is satisfactory. If you would 


like to make a eaaninal: will you identify yourself for the purposes 
of the committee, and give us the benefit of any advice you have been 
able to acquire. 


STATEMENT OF EDMUND F. MANSURE, ADMINISTRATOR, GENERAL 
SERVICES ADMINISTRATION, WASHINGTON, D. C. 


Mr. Mansure. I appreciate very much the op portunity to be here. 
My name is Edmund F. Mansure, Administrator of General Services. 
I appreciate, General Metzger, your letting me come in. I have a 
very important board meeting I have to attend, and I will be very 


brief. 
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First of all, I just wanted to explain how we go about this. The 
Defense Department draws up their requirements, as you know, 
general, and then they advise ODM. 

Senator Matone. You are a member of ODM? 

Mr. Mansvre. I sit on the Defense Mobilization Board, which ad- 
vises the Director of the Office of Defense Mobilization. I am going 
to that board meeting from here. They review the requirements for 
defense, and the Director of the Office of Defense Mobilization, with 
the advice of the Board, directs the Emergency Procurement Service, 
which is a division of GSA, to obtain whatever the material happens 
to be. 

Senator Martone. And whatever amount they themselves deter 
mine is necessary / 

Mr. Mansure. Yes. 

Senator Matonr. What do they base that on? 

Mr. Mansure. They base that on requirements submitted by the 
Department of Defense, and they review What defense feels they need. 

Senator Mavone. But if the national defense recommends 35,000 
tons of titanium, upon what would they base their information that 
they only need 22,000 4 

Mr. Mansure. | did not sit in on that meeting, so I do not know. 
This is the first I have heard the 22,000 figure. I suppose that is re- 
viewed by various people from defense, either the Secretary or the 
Assistant Secretary. 

Senator Matonr. You mean people in defense that are higher than 
the people who originally recommended in defense ¢ 

Mr. Mansure. Yes. 

Senator Martone. Would not Mr. Wilson be the one to send down 
the recommendation ? 

Mr. Mansure. Possibly Charles Thomas, who is in charge of sup- 
ply and logistics. I have never sat in on the defense meeting, but 
they probably met and reviewed it as a board or as a group rather than 
individually, and then advised the Secretary. 

Then after the quantity to be obtained is found, the Emergency 
Procurement, formerly the Defense Materials Procurement Adminis- 
tration, actually does the buying. 

As you know, by Executive Order the President merged DMPA 
into GSA. We now have the Materials Division of EPS and GSA 
handling the whole program. Why I gave you the background on 
that is that we are bringing the whole thing together into a unit to 
simplify the operation. 

Senator Matonr. We did understand there were about 50 agencies 
like that. 

Mr. Mansure. All you have to look to now is EPS, Emergency 
Procurement, under Commissioner Walsh. Unfortunately he is on 
leave over this holiday, but he will be available the first of the week. 
The actual tonnage that we have received to date is only approximate- 
ly 1,127 tons. It is not 2,000. We are shooting for 2,000 now. 

Senator Matonr. Over what period ? 

Mr. Mansvre. That is what we have obtained for general indus- 
trial use to date. 

Senator Martone. Altogether? 

Mr. Mansure. Yes. That is an approximate figure. 
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Senator Matonr. What we had in mind on the 2,000 tons is the 
rate of production now is about 2,000 tons. 

Mr. Mansoure. Yes. 

Senator Martone. Where it should be 22,000 even according to 
ODM. 

Mr. Mansure. We have 1 supplier to the Government, and we have 
2 other suppliers under contract who are not yet in production. 

Senator Matonr. Who are they? 

Mr. Mansvre. I do not know them by name. 

Senator Matonr. It is the Crane Co., to which you have let a 15- 
ton-per-day contract. 

Mr. MAnsure. Ap yproximately ; yes. 

Senator Martone. You just let that contract. 

Mr. Mansure. Yes. 

Senator Matonr. We also understood that contract was on some- 
body’s desk up there for about a year before it was acted upon. 

Mr. Mansure. That might have been. I would like to explain that 
very quickly. First of all, I am not an expert in this field at all, but 
[ do know the organizational management phase of it, and we can 
get at that in a hurry. 

The first I knew of this was when you talked to me this morning, 
so I had no time to get any information. But I will say this, a 
John Ford, who was here yesterday, is available, and is back here 
in the room today and can clive you the information you wanted 
yesterday. 

Senator Martone. We will have you back whenever you feel you are 
ready to testify. 

Mr. Mansure. He can supply you with the information that you 
wanted vesterday. What happened was that he received this phone 
call Friday and did not understand what information you wanted. 
Some of the information, of course, is classified, and that will have to 
be given to you in executive session. 

In DMPA we were infortunate in losing two Deputy Directors 
within a period of : avery short time. We lost Howard Young at the 
en of May and then Tom L yon in July. 

Senator Matonr. How long had they been with you? 

Mr. Mansure. I believe Howard Young was with DMPA sinee its 
beginning in 1950. 

Senator Martone. That is the period we are complainin og about, so 
I think you better make a new start. 


Mr. Mansure. That has been done alre acy. a will have all of 
this information that you want available in the t part of the week, 
and we will have it tabulated so you can see a exactly the procedure 
and where we stand. I do not want to give you half information now, 


and then after we get all of the data together find out that some of 
that was wrong. 

Senator Martone. Let me make my position clear. This morning I 
did not think you would have any information with you because you 
have just taken over your job and getting your feet on the ground. 
I thought you ought to meet some of your employees and find out what 
they have been telling us or what they have not told us. 

Mr. Mansure. Surely. 

Senator Martone. What we are particularly interested in is why 
you do not follow through after you let a contract, and when it is 
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obvious that they are not producing. What do you do about it, for 
instance?’ None of the people that you have mentioned, as far as I 
know, know any more about titanium production than I do. 

Mr. Mansure. I think it is partly because it is a new metal and it 
is something we have to get into. 

Senator Martone. I can mention a couple of men to you who are 
already working for the Government out in the Boulder City Bureau 
of Mines. If you want one of them to fly back here, he will give you 
the picture pretty quickly. 

Mr. Mansure. That would be very helpful. 

Senator Manone. As far as the testimony shows, no one that knew 
anything about how to make titanium has ever been called upon in 
your organization. 


COMPENSATION PROMISED 


Mr. Mansure. That is inexcusable and we will see that it is done. 
That will be changed quickly. I think even this short period this 
morning has been very helpful to me, because I have for the first time 
heard a definite statement from you, General, as to our minimum re- 
quirements. So we can start in from there, and see just what the 
possibility is of even hitting the minimum, let alone what you would 
like to have. 

I would also like to have from you, Senator Malone, if I could, the 
names of these people that are helpful on background. 

Senator Martone. Dr. Wartman of the Bureau of Mines is a scien- 
tist. He is at the Bureau of Mines at Boulder City. We will supply 
the name of the man who is Director of the bureau there, and who is 
very much interested in it. Dr. Wartman, who uncovered the missing 
link in the production of titanium, really made production possible. 
I think he is entirely familiar with the operation that is going on 
out there. For your information, no one I met is very well satisfied 
with it. The only organization that I have had to deal with that 
did not seem to know anything about it was your organization. That 
is the reason I asked you to come this morning. 

Mr. Mansvure. I am glad you talked to me about it, because you 
will find out that we will supply the information you need. 

Senator Matone. I knew you were not to blame. I do not want to 
place any of the blame on your help. It is a question of being helpful 
to you if you are the organization responsible for it, but we cannot be 
helpful to you unless we know what you are doing about it. 

Mr. Mansure. That is correct. I might just say this, that I would 
like John Ford to supply you with the information that he has. 

Senator Manone. I would rather receive it direct from you and let 
Mr. Ford work for you. 

Mr. Mansurer. We will have it the first part of next week. Will 
you be in town next week? 

Senator Manone. Yes. You can just mail it to me at the Senate 
Office Building, and let us know the exact status of these contracts. 
As we understand the du Pont contract, they are not supposed to start 
the production under the contract until the middle of next year. Ap- 
parently the material they have been producing is very satisfactory. 
The specifications have been fulfilled in their private plant with 
which you had no connection at all. Very little, apparently, of the 
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production which you are responsible for has met specifications and 
the specifications themselves are unsatisfactory that your organization 
worked out to start with. You understand this was a new metal. 
Perhaps the information was not well known. We are still not blam- 
ing your organization. But unless we can get the information as to 
what you are now doing about it, I cannot tell you what the recom- 
mendations are going to be. I know you will get it for us. I know 
your background and I know you want to do a job. 

Mr. Mansure. I appreciate that very much. I might say, General 
Metzger, you could be very helpful with the information and knowl- 
edge you have on the overall subject if we could have closer coordina- 
tion between Defense and ourselves. I think we are taking too many 
committees to go through. 

General Mrerzcer. I agree. 

Mr. Mansvure. I do not mean by that that we want to go over or 
around anyone, but I feel if you know that something should be done, 
. you could have someone in Defense that could clear with us imme- 

liately, we could save a lot of time. We would like to have that 
experience and knowledge and background that you have or that peo- 
ple you are in contact with have. It would clear through the proper 
channels, but I would like to have it done more quickly and more 
directly if we could. 

General Mrrzcer. I would like to discuss that matter with you at 
your convenience. 

Mr. Mansvre. I will be available at any time. If you have to go 
back, if you leave word with anyone in Defense I will be available. 

General Merzcer. Fine. 

Senator Martone. Then, Mr. Mansure, one other thing, and right 
on the point you mentioned, that you go through too many committees. 
We had men testifying here yesterd: oe 

Mr. Mansvure. Not only committees, but people. 

Senator Martone. And too many of them know nothing about what 
they are doing, if you will pardon my way of putting it. We have 
little time to get going on this stuff from the information that we have 
received. We had a witness here y j ‘esterday, Mr. Garrett, of the De- 
fense Department, that they have a committee of about 500 civilians— 
I am sorry I do not have the testimony here, but it is available to 


you—and that all of these men are experts in something, and they 
pick out thaameantes in the particular thing they want and they take 
about a year to make up their minds. Then it comes back and it goes 


here to there. I have been coming back here to Washington since 
1927, when we were building Boulder Dam, Hoover Dam, and if there 
is anything that can get lost quicker in going from department to de- 
partment and committee to committee, if there is any place in the 
world it could get lost quicker, I do not know where it would be. 

Mr. Mansure. Very good. 

Senator Martone. I think you are doing fine work to get rid of all 
these alphabetical agencies. I do intend to introduce a bill to make it 
a penitentiary offense if anybody uses initials instead of calling the 
agency by name. You are going to a meeting where you will decide 
these things, and I think this evidence that we are securing will be 
helpful. 

Mr. Mansvure. I can be very helpful in explaining your position to 
that group. 











448 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Senator Martone. It would not be my position. It would be the 
evidence. The evidence is that you need 100,000 tons of this material 
annually immediately. If you are figuring on a war, which as I say 
every headline keeps the taxpayers all worked up that they are going 
to get into one, you may need 4 and 5 and 6 times that much. 

What we are doing, then, is fooling around with 22,000 tons, which 
is a little vague to me. I might add only 13,000 tons have been let. 
I know there are a lot of things that are going on in Washington that 
your organization has to be kept up in order to be well known and well 
liked, but I do not think you are the kind of man that has to do that. 

Mr. Mansure. No, and furthermore, regardless of the various 
activities that GSA gets into, that is a specific job we have to do and 
we have a specific part of GSA to handle that. 

Senator MaLone. You are not responsible for getting any more than 
29 OOO tons, except you are a member of the board that eut that down. 

Mr. Mansurp. No, I want to explain that. We sit in on the re- 
view of the overall problem, but I was not in on the titanium meeting. 
Now that I have this background my position would be entirely dif- 
ferent. Just getting the general’s views has been most helpful to me. 

Senator Martone. I think the general would be very helpful to — 
board if you called him down there. The reason I asked you why 
was cut, they were rationing everything at one time, ine luding me a- 
toes, and they just ran out of potatoes and then they got so many they 
did not know what to do with them. There is no reason for a shortage 
of titanium. The ilmenite is so plentiful that you stumble over it even 
in Nevada. There is no scare ity of ilmenite. You do not have to get 
it from Australia and India. If you let the contracts, it will be made. 
I am of the opinion from the evidence that we now have it will meet 
any reasonable specifications required by industry. So I should say 

should _— top prior ity. There is no scarcity of material. That is 
not any excuse. It isa question of whether you want to make it or not. 

I do not want to advise your board, but if you have any skepticism 
about the information in these hearings, Mr. Gross and Mr. Douglas, 
and the edhe Aircraft people, and all, [ am sure would be available 
to you. 

Mr. Mansvre. I know they are outstanding, and just what you have 
said is sufficient for us to form our judgment and opinion on it. 

Senator Marone. Then could you address a communication to the 
chairman of the subcommittee at your earliest convenience and give 
us all of this information ? 

Mr. Mansvure. We will have that this coming week. 

Senator Maronr. Thank you. 

Mr. Mansvre. I appreciate being able to leave in time to attend the 
meeting I mentioned. 

(The following letter was later received for the record :) 





GENERAL SERVICES ADMINISTRATION, 
Washington, D. C., December 7, 1958. 
Hon. GrorGe W. MALONE, 
Chairman, Interior and Insular Affairs Committee, 
Senate Office Building, Washington, D. ¢ 

Dear SENATOR MALONE: There follows an outline of the activities of General 
Services Administration and its predecessor agencies directed toward increasing 
the availability of titanium metal for defense and industrial uses. 
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TITANIUM PROGRAM 


Authority to expand capacity for titanium production stems from the provi- 
sions of the Defense Production Act of 1950 (Public Law 774, 8lst Cong.) as 
amended and Executive orders issued thereunder. General Services Administra 
tion operates within limits as to amounts of production prescribed by Office of 
Defense Mobilization and its predecessor, Defense Production Administration. 
Funds to administer such undertakings are authorized by Office of Defense 
Mobilization in accordance with the borrowing authority provided in the act. 

(a) On July 18, 1951, Defense Production Administration issued a certificate 
to the General Services Administrator as to the necessity for a contract with 
Titanium Metals Corp. to provide for an annual production of 3,600 tons of 
titanium sponge. This carried with it borrowing authority for $15,000,000. 

(vb) A further authorization was issued by Defense Production Administration 
August 22, 1951. This provided for a program extending until March 15, 1952, 
for the purchase and resale of 1 million pounds of titanium and allocated bor 
rowing authority of $5 million. The objective of this certification was to absorb 
production from the E, I. du Pont de Nemours & Co. plant which was not pur 
chased by industrial users, holding it until such time as industry could use it. 

(c) On May 22, 1952, the Defense Production Administration certified the 
necessity of a contract with E. I. du Pont de Nemours & Co. to increase its exist- 
ing productive capacity of 900 tons per year to a total of 3,600 tons per year, 
Borrowing authority of $14,700,000 was allocated 

(d) On August 25, 1952, the Defense Materials Procurement Agency submitted 
a recommendation to Defense Production Administration requesting approval of 
a program for the annual production of 35,000 tons of titanium sponge and the 
certification of a total borrowing authority (including amounts previously 
authorized) of $194,700,000. On October 16, 1952, Defense Production Adminis 
tration authorized an expansivn goal of 22,000 short tons and the aggregate 
amount of $128,700,000 borrowing authority which included $25 million to be 
utilized in process development. 

Subsequently, on March 27, 1953, a general freeze on all expansion projects was 
imposed by the Office of Defense Mobilization. As a result of an exchange of 
correspondence between the Director of the Office of Defense Mobilization and the 
Munitions Board in April 1953, the Office of Defense Mobilization reaffirmed its 
previous position certifying a program of 22,000 tons but authorizing the nego 
tiation for an additional 3,000 tons subject to review by the Office of Defense 
Mobilization. This is the current program. 

Defense Materials Procurement Agency was instructed to make a study of the 
various methods of producing titanium, including costs and time factors, and to 
submit recommendations to Office of Defense Mobilization regarding policies that 
should be adopted to achieve the 35,000-ton level with minimum financial 
to the Government. 

Because of the difficulty in attaining production under the Titanium Metals 
Corp. contract and consequent inability to place a second contract for 5,400 tons 
with that organization, General Services Administration, which succeeded De 
fense Materials Procurement Agency on August 14, 1953, again recommended on 
October 26, 1953, that it be authorized to proceed under a tonnage limitation of 
35,000 tons in order to assure actual production of 25,000 tons This was 
acknowledged on November 20, 1953. The subject is currently under discussion 


risk 


CONTRACTS EXECUTED 


(a) On July 25, 1951, contract No. GS-OOP (D) 12047 was entered into be 
tween the United States of America, acting through the Administrator of Gen 
eral Services Administration, and Titanium Metals Corp. of America. This con- 
tract took the form of a letter order which provided for the acquisition and 
installation of facilities at Henderson, Nev., for the annual production of 3,600 
short tons of titanium. The arrangement also provided that the facilities should 
be capable of producing at the rate of 900 tons per year by May 1, 1952, 1,800 
tons per year by June 1, 1952, and at 100 percent by September 1, 1952. 

At the time difficulty was experienced in fixing specifications for the proposed 
production. With the assistance of the Munitions Board a specification was 
agreed to providing for a minimum titanium content of 99.3 percent and maxi 
mum allowances for iron and nitrogen. The hardness characteristics were 
required to be less than 250 Vickers or 61 Rockwell A. This is the equivalent of 
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225 Brinell. The contract required, however, that ingots produced from the 
sponge must be capable of processing into commercially useful shapes and finished 
products 

Although first production was attained in October 1951, the accomplishments 
under this contract have been disappointing. Through December 381, 1952, a 
total production of 347 tons was reported against 1,845 tons required. Through 
September 30, 1953, a total of 1,127 tons has been produced against contract 
requirements of 4,545. 

In the meanwhile the requirements for an improved grade of titanium sponge 
were increasing rapidly For instance, a contract entered into on July 24, 
1952, with Du Pont specified a hardness of less than 208 Brinell. A contract 
entered into July 31, 1953, required an average maximum hardness of 170 
Brinell. Both of these contracts are described later. This development, while 
undoubtedly beneficial from an overall standpoint, compounded the difficulties 
faced by Titanium Metals in bringing this facility into operation as required. 

We have recently been presented with a request to increase the advance of 
$15 million provided for in the original agreement to $16,481,000. This increase 
is to provide for overruns of cost and the reactivation of four additional chlorina- 
tors, as well as for the improvement of the chlorinators now in operation. It is 
represented by the company that this additional equipment should be reactivated 
in order to assure operation of the plant at the rate of 3,600 tons per year 
during the third quarter of 1954. This proposal is now receiving a technical 
review 

(6) A contract was entered into on July 24, 1952, between the United States 
of America, acting by and through Defense Materials Procurement Agency, 
and BE. I. du Pont de Nemours Co. This contract provided for the expansion 
of the contractor's existing plant at Edgemoor, Del., which produced titanium 
tetrachloride and of titanium metal facilities located at Newport, Del., both 
to the extent necessary to produce 2,700 tons of sponge per year in addition to 
existing production of 900 tons. The Government agreed to advance the cost 
of the additional facilities not to exceed $14,700,000, The plant was required to 
be in operation net later than December 24, 1954. 

As stated, industrial demands for titanium metal required improved properties 
over those stipulated in the previous contract. The specification required a 
hardness of less than Brinell 203. It was further provided that the specifica- 
tions might be modified by mutual agreement as further commercial experience 
was developed, 

The experience with this contract has been encouraging. It is not scheduled 
to b* in production for more than 1 year. Construction is now approximately 
S months in advance of schedule and commercial-scale production is expected to 
begin during the first quarter of 1954. In the meanwhile the contractor is pro- 
ducing titanium metal sponge from its own facilities at the rate of approximately 
HOO tons per year. 

(c) A contract was entered into between the United States of America, acting 
by and through Defense Materials Procurement Agency, and Cramet, Inec., a 
subsidiary of the Crane Co., on July 31, 1958. The contract provides for the 
construction of a plant at Chattanooga, Tenn., for the production of titanium 
sponge at the rate of 6,000 short tons per year. First production is required to 
bevin 18 months following the date of the contract and full production is required 
within 12 months thereafter, a total of 30 months from contract to full produc- 
tion The Government is required to advance the cost of the plant, not to exceed 
$24,950,000. 

Hore, again, the industry requirement for an increasingly better grade of mate- 
rial is evident. The specification under this contract calls for an average maxi- 
mum hardness of not more than 170 Brinell for each lot of material. Provision 
is made for modification of the specification by mutual agreement as further 
commercial experience is developed. This project is in its earliest stages, a total 
of $612,308 having been advanced to date. 

All of these contracts contain similar provisions for repayment of the advances. 
The contractor is required to pay an amount for each pound of metal produced 
which is applied first to the interest and then to the principal of the advance. 
All provide for return of the facilities to the Government if they become obsolete, 
thus disc>)arging the unamortized balance of the debt. 

(dq) A contract was also entered into on April 30, 1953, with the Bureau of 
Mines. This provides for production of a minimum of 180 short tons of titanium 
by October 31, 1954, from the Boulder City, Nev., station. This operation is now 
underway. 
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All of the above contracts employ the magnesium-reduction technique known as 
the Kroll process. The basic Kroll process is, however, modified in varying 
degrees by the several users. 

(e) On January 22, 1953, a contract was entered into with Titanium Metals 
Corp. of America which provided for the sale to the Government of a maximum 
quantity of 1,250,000 pounds of titanium metal sponge. The purpose of this con- 
tract was to absorb production from the Henderson, Ney., plant which was not 
purchased by industry and to hold it until it could be absorbed. No deliveries 
have been made under this contract which will expire December 31, 1953. 


POTENTIAL PROJECTS 


In accordance with the authorization of August 25, 1952, efforts have been 
made through a canvass of all potential interests to locate research projects for 
the production of titanium metal which show sufficient promise of success to 
warrant substantial-scale pilot-plant operation, if not immediate commercial 
operations. The objective is to stimulate through Government assistance pilot- 
plant operation and development work which would accelerate the time when 
commercial-scale operation of new processes would be feasible. 

A number of interviews have been conducted from which seven prospects have 
been selected as the most promising. These operators have been placed in touch 
with a confidential panel of the Minerals and Metals Advisory Board of the 
National Research Council which is investigating and reviewing processes to the 
end of making suitable recommendation as to action to be taken by the Govern- 
ment. We have asked the Board to advise us as to each process whether : 

(a) The process holds promise ; 

(b) More research should be performed ; 

(c) Assistance with pilot-plant operation is justified ; or 

(d@) Development warrants entry into a contract for operation on a 
commercial scale. 

The review work is not yet complete. We are hopeful, however, from our ap 
praisal of the situation to obtain three projects for other than magnesium reduc 
tion which will justify contracts for commercial-scale plants. It has appeared 
desirable to adopt the policy of seeking a new process not only because of the 
prospect of cost reduction but improvement of quality as well. Some of these 
new processes hold considerable promise of achieving both benefits 

There follows a list of the seven companies under consideration to date: 


Monsanto Chemical Co.-National Research Corp. (pilot plant) 

Electro-Metallurgical Co.: A division of Union Carbon & Carbide Corp. (Dis 
cussions to date with this company have resulted in an invitation to submit a 
proposal for a commercial seale plant ) 

Horizons Titanium Corp. (pilot plant) 

Western Pyromet Corp. (pilot plant to determine convertibility of existing mag 
nesium plant to titanium production. This is the only one of the group using 
the magnesium-reduction process ). 

Kaiser Aluminum & Chemical Corp. (pilot plant). 

Titanium Metals Corp. of America (pilot plant). 

Kennecott Copper Co. (possible commercial plant). 


You may be interested to know that we have engaged in discussions with 
the following concerns which have work on titanium under way: 


United International Research, Long Island City 
Glidden Chemical Co., Baltimore, Md. 

Cooper Metallurgical Associates, Cleveland, Ohio 
Jordan Research & Engineering, Huntington Park, Calif 
National Distillers Products Corp., Cincinnati, Ohio 
Chicago Development Corp., Riverdale, Md. 

New Jersey Zinc Co. 


It is fully evident, I think, with the limitation existing on tonnage and funds, 
that it is incumbent upon this administration to require that any project which 
it assists be of demonstrated feasibilty and offer assurance that the production 
contracted for will be forthcoming. If this were not done, the program might 
be filled and funds encumbered for paper tonnage which would never materialize 
for industrial use. Such a situation would preclude participation in productive 
projects which might later be available. 








452 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 





In conclusion I would like to assure the committee that the question of tita- 
nium has been of paramount interest and the staff of this administration has 
spared no effort in attempting to increase production at the earliest possible date. 
I am sure you are aware, however, that the manufacture of titanium is an ex- 
tremely difficult undertaking. The techniques even under the magnesium- reduc- 
tion process are not well established nor widely known. Substantial investment 
of working capital by plant operators is required in addition to the amount for 
fixed investment which the Government has advanced in all cases to date. 

During the period between August 25, 1952, when the 22,000 ton program was 
approved and the end of fiscal 1953, the possibility of placing an additional 5,400 
tons at the Henderson, Nev., plant of Titanium Metals Corp., was discussed and a 
contract drafted. This was not tendered to the contractor for execution because 
of its inability to meet the requirements of the original arrangement. Similar 
discussions with the Du Pont Co. during the spring of 19538 were not productive 
because of their apprehensions as to the effects of assuming a dominant position 
in the industry. Discussions of this latter subject are being reopened. 

The committee will also be interested to know that production from the 
Government-sponsored addition to the Du Pont facilities commenced November 
24, 1953. Forecast output of the combined facilities through the first quarter 
of 1954 is as follows: 









Tones 
December 1953 = 32 
January 1954 209 
February 1954 251 
March 1954 om : eens = 300 













Production for the second quarter 1954 and subsequently is forecast as capacity, 
viz: 900 tons per quarter. 





Che interest of your committee in the establishment of a substantial titanium 
industry to support our defense and expand our economy is well known and 
thoroughly appreciated. You may rest assured that this administration wishes 
to cooperate in any possible means and the staff is at your disposal if any fur- 
ther assistance or information is desired. 

Sincerely, 












EpMUND F. MANSURE, Administrator. 


Senator Matone. General, will you continue now ¢ 


STATEMENT OF BRIG. GEN. KERN D. METZGER, USAF, CHIEF, PRO- 
DUCTION AND RESOURCES DIVISION, AIR MATERIEL COMMAND, 
WRIGHT-PATTERSON AIR FORCE BASE, DAYTON, OHIO—Resumed 





General Merzcer. Senator Malone, I was touching upon the ques 
tion of requirements. To proceed a little bit further on that subject, 
I would for the benefit of those who did not hear previous testimony, 
and for the benefit of impressing it upon the record, it was testified to 
by prominent airframe manufacturers on the west coast that the air- 
craft of the future, and the future was from 1956 to 1960, as I recall it, 
concerned aircraft with a mark number of 2 to 314, that those aircraft 
would require 25 to 40 percent of titanium in weight in the aircraft. 

Now, just exactly what does that mean? I am just a little ahead of 
my self. 

Yesterday I heard testimony to the effect that one manufacturer 
had planned to produce a fighter aircraft with a Mach number in the 
2¥ to 3%, and it was under design—— 

Senator Martone. Will you explain the Mach number ? 

General Merzcrer. Twice the speed of sound—the employing or re- 
quiring vO percent titanium in the airframe. To revert to the 40- 
percent figure, because I believe that was pretty generally agreed to, 
particularly in the fighter type aircraft, agreed to by those manu 
facturers. 
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Senator Matonr. Men who know how to make aircraft, so they will 
fulfill specifications as to speed and maneuverability. 

General Mrrzcer. Yes, sir. To go back to that 40-percent figure, 
and go to the 35,000 tons which is the present objective, which we do 
not even have in sight as far as material is concerned 

Senator Martone. And if we did have, it would not be in sight of 
the amount needed. 

General Merrzcer. That is correct. To confine our thinking for 
the moment to the 35,000 tons, we know that 35.000 tons of sponge, 
and that is what the Government is presently supporting and con 
tracting for, sponge titanium, not mill products, 35,000 tons of sponge 
will produce about 20,000 to 21,000 tons of mill products at present. 
| believe that was testified to also yesterday by Mr. Bradford, of 
Rem-Cru. 

Senator Matone. That is on account of the scrap, waste, and grind- 
ing material. 

General Merzcer. That is the yield in mill-product form from 
sponge. 

Senator Matonr. And the scrap at this time is not redeemable and 
usable in titanium ¢ 

General Merzcer. Not at present. Part of it may be, and un 
doubtedly will be some day, but never all of it. 

Senator Matone. They are stockpiling it now largely ? 

Gieneral Mrerzcer. Yes, sir. 

Senator Matonr. That is, the companies themselves, not the Gov 
ernment. 

General Merzcrer. Twenty thousand tons. We will use that because 
it is a round figure, of mill products is 40 million pounds. It is a 
matter of arithmetic as I figure it here. If we take a fighter aircraft 
with a finished weight, airframe only, of 13,000 pounds, and take 40 
percent of 15,000 pounds—the 40-percent figure which must be in 
titanium—my figures show 5,200 pounds of titanium in place, finished 
weight. We know. and it has been testified to by aircraft manufae 
turers, that there is a manufacturing loss of approximately 50 percent. 
it requires twice as much mill product to produce a finished weight 
required. So 10,000 pounds mill product to produce a 13,000-pound 
airframe with 40 percent in titanium. 

To follow the mathematics very roughly here, | fivure on that basis 
we can build in 1 year 4,000 fighter airframes with 58,000 tons of 
titanium, which is the objective. We are still a long ways from that 
figure, as I mentioned before. But in order to make those airframes 
operational, we have to put some engines in them, and some equip 
ment. I personally believe that the engine requirements and equip- 
ment requirements for military aircraft will approximate the require 
ment for the airframe. So using that figure, we will just reduce that 
to 2,000 fighter aircraft operational. That will not win a war. But 
that from the testimony which has been given, using those figures, 
and I hope my mathematics is correct, is the picture as I see it today 
2,000 fighter aircraft. No bombers, no support aircraft. 

So much for requirements. It is certainly a dismal picture, I an 
sure you would all agree, dismal to the effect that we have absolutely 
no assurance on capability at this moment of building the type of air- 
power which our manufacturers say is available to us, and is essential] 
to us. 


S9888—54—pt 
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Senator Matonr. How many aircraft can you build, 
¥,000 tons you are getting ¢ 

General Merter. I have not figured that out. It is probably down 
in the decimal point some place. 

Senator Matonr. Do you consider after you have heard all this 
testimony that we are doing everything we can to produce titanium / 

General Merzcer. I would like to say that in that respect the Gov- 

ernment agencies have cooperate “| withus. Mr. Ford has worked very 
closely. He has been very cooperative. We in the Aircraft Produc- 
tion Resources Agency, which is one of my activities, and is a joint- 
service agency, in that the agence y represents both the Bureau of Aero- 
nautics and the Air Force, are in regular consultation with Mr. Ford. 
1 mention him by name because he has testined, and he has a very 
crucial position in this supply picture. I recognize that in adminis- 
iering Government funds, because I also administer Government 
funds, that one is under great responsibility to the Government and 
to the taxpayers. In that administration of funds, and in the con- 
tracting for supplies, Mr. Ford has his problems, without question. 
However, I believe many of those problems can be eliminated and they 
must be eliminated soon. I am sure most producers of titanium will 
wulmit that to bring in a new plant or any substantial additional quan- 
tity of material is a 2 to 3 year proposition. Any of the present 
producers today, if given the go-ahead, with all the Government 
assistance in the world, all the money they need, will 1 require pretty 
nearly 2 years to reach the capability of the facility which is put at 
their ‘disposal with funds. 

So time is moving rapidly. The lead time in bringing in addi- 
tional metal and additional supply is most substantial and must be 
recognized. Something must be done to relieve those in the Govern- 
ment agencies responsible for administering these funds in support 
of these e Xpansions. 

Senator Martone. General, I have only been in the engineering busi- 
ness for 30 years. When we got into a problem that we ourselves did 
not understand, we brought in consultants. Would you think that 
would be a good policy, to have someone connected with the General 
Services Administration that understood titanium and understood the 
manufacture of titanium, and what is necessary in setting up a pro- 
gram ¢ 


General, on 


PRAISES AMERIC 





AN INDUSTRY 


General Merzcer. I believe that would be very helpful, and I am 
sure that the General Services Administration would welcome such 
assistance. However, I ama great believer personally in the honesty 
and integrity of American industry. When a man comes to me and 
tells me that he has produced a quantity of material, and let us call 
it titanium, because that is what we have been discussing, in the 
laboratory and that he himself is convinced he could produe e addi- 
tional quantities, production quantities of that material in satisfactor y 
quality, that very earnest consideration should be given to his pre- 
sentation, to a point that if he is willing at his own expense and with 
his own venture capital to provide the plant at no cost to the Govern- 
ment and that the Government assistance be confined to a guarantee 
of the purchase of the material produced in his plant at the current 
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market price, that no further evaluation is necessary. The man 
hould be given a contract and permitted to pro eed without all of the 
boards and review committees and specialists who presently are a part 
of the system the General Services Administration is required to call 
upon. 


RECOMMENDATIONS 


So my first recommendation in relieving this bottleneck, because it 
really is a bottleneck in my opinion, is that General Services Adminis 
tration either be authorized or accept the responsibility openly and 
on record and adopt the policy openly that a manufacturer or a pro 
ducer of metal who can provide laboratory quantities, as having been 
produced by the modified Kroll process, or any other process, and who 
is willing to provide at his own capital expense the plant to produce 
t, be contracted with on the basis of a Government contract to pu 
chase at the current market price the material produced of a satis 
factory quality, and the quality to be spelled out, until the plant is 
amortized. ‘That is No. 

Secondly, we have heard at all hearings that the present modified 
Kroll process is not a most desirable process. It is a batch process, 
it is costly. Its lower cost factor or lower limit has not yet been 
established. We have not yet been able to learn that. I do not be- 
lieve anyone knows. But in any event, it is costly. It has been 
testified that every effort should be made to bring into production new 
processes, 

So my recommendation No, 2 is that any company who has a new 
process and has produced satisfactory quantities of metal in the 
desired quality, and which companies have the organization, the tech 
nical know-how, and some financial stability, be assisted by the Gov- 
ernment to the extent of financing pilot production and prove out the 
new process in pilot production, and that no further review be neces- 
sary, or evaluation, on the part of outside consultants. 

With those two recommendations, and in each of them in my st iraeer 
the Government is amply protected in the expenditure of its funds, 
those recommendations can be adopted, I can see daylight. But un 
less they are, all I can say is that I hope we never within the next 15 
years are required to produce any quantity of aircraft for competi- 
‘ion with anenemy. That is all IT have to say. 

Senator Matone. You heard the testimony yesterday of our very 
liberal spread of samples with foreign countries. Would you approve 
sending samples to Austria ? 

General Merzcer. I certainly would not. 

Senator Martone. You heard the testimony that we have sent sam- 
es to Austria? 

General Merzcer. Yes, sir. 

Senator Matonr. How far away in point of time do you suppose 
that sample is from Russia ? 

General Merzcer. It is not too pleasant to think about. I would 
not feel secure in shipping anything to Austria. 

Senator Martone. Would you not assume that Russia has all the 
scientific information that Austria has? 

General Merzcer. Senator Malone, I would not assume it, but I 
lieve from information which is generally in the press that Russia 
as means of getting too much information out of this country. 


1 
} 
74 
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Senator Martone. They probably would not have to go to Austria 
We have practically every nation in Europe sending materials to 
Russia and Iron Curtain countries and making contracts with Red 
China. I understand even our State Department has some kind of 
committee to negotiate trade with Communist China. So maybe 
we are going to be even more liberal. 

But the chairman of this committee at least understood that we are 
trying to keep ahead of any potential enemy in preparation for war. 
I think your recommendations are sound. First, the proving of a 
process through a pilot plant, which is customary, and many pilot 
plants have been set up—a pilot plant to manufacture oil from petro- 
leum shale and from coal, where there is probably more than a thou- 
sand years of supply, and 250 billion tons of oil from oil shale has been 
proven feasible. 

Now, we have titanium. There has been some very informative 
material come to light lately about the people located in the Treasury 
Department and the State Department working together in making 
this material available to foreign countries, and also in advising our 
administration continually to save our resources and become dependent 
on foreign nations, notably Russia and India and other countries. We 
had a very informative letter which is in our record already. After 
the Congress of the United States in 1946 had passed a stockpiling act, 
after ample discussion, and that they should observe domestic buying 
in accord with the Federal laws, a very interesting letter came to us 
from the past President, Mr. Truman, which said specifically that was 
not the policy of the administration. The policy of the administra- 
tion was to conserve these resources and buy them from other coun- 
tries, which we were doing, as the record shows. 

We purchased zinc, manganese and many other materials at prices 
higher, the stockpile authorities testified, than they were paying do- 
mestic producers, when as a matter of fact always the bait was held 
out to the American people and taxpayers that they were entitled to 
get the sweatshop labor products because it would save money. That 
is not the record. All of that is in the record. 

It was very interesting to me to note that Mr. White was one who 
sent an initial memorandum to that same President advising conserv- 
ing our own resources for the next two generations and buying them in 
accordance with this letter that the President wrote to the stockpile 
authorities. 

This has nothing to do with the present authorities, because the most 
dangerous men in the world are the men who come to believe these 
things honestly, that they must conserve. They want to conserve this 
ilmenite by getting the ilmenite from India. They want to conserve 
it further by getting rutile from Australia, which is very fine idea if it 
were true. We just happen to have probably more ilmenite than we 
can ever use in the United States and Canada, and probably in the 
United States, in concentrated form. We are getting 800,000 or 
900,000 tons of manganese a year from India. We have a stockpile, a 
very meager stoc kpile—I will not mention the amount—and no one 
of my acquaintance in the military strategists believes you will be able 
to get manganese from India when the next world war starts. 

So, I am afraid that the evidence up to now is not adding up very 
good, and that is why the committee appreciates your assistance. 
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For 214 years we have been getting 2,000 tons of something that you 
need 100,000 tons under present conditions, and probably 5 or 6 times 
that if you get in this war that everybody is predicting. We have been 
keeping our taxpayers a little upset by it. 

President Truman said on July 23, 1946: 

I have today signed the Strategic and Critical Materials Stockpiling Act be- 
cause it is important to the national interest that the Government have the 
power to acquire stockpile. It is only because of the overriding importance of 
this purpose that I am able to overcome my reluctance in signing a bill which 
reaffirms the application to stockpile purposes of the provisions of title 3 of the 
act of March 38, 1933, known as the Buy American Act. Those provisions will 
not only materially increase the cost of the proposed stockpiles, but will tend 
to defeat the conservation and strategic objectives of the bill, by further deplet- 
ing our already inadequate underground reserves of strategic materials. 


WHITE SAYS IMPORT 


In the memorandum to the President of January 10, 1945, initiated 
by Mr. White. who has become rather famous in his post mortem, he 
said to the President: 

We could safeguard and conserve our strategic material 
years which are now at a minimum level by importing from abroad to meet 
ordinary annual production requirements 


reserves ll postwar 


He goes on to explain that Russia is a oreal prod icing country, al d 
we should finance their product on. 

The committee intends to vo a little « leepe r into this question, Gen 
eral, as to why pee ple become Ol inced th: ul the \ have Lo ship in mia 


4 ] 


the domestic material and 


terial at a cost more than gradually cut 
ting down on our own production. ink that woul ‘ Important 
LO your program, would it not? 

General Merzcer. Very much so. 

Senator Martone. What do you think about 
India and rutile from Australia in case we had 
everything at our disposal / 

General Mrrzcer. I do not think we should pla 
fact, I believe it should be the policy of all producers pre 
titanium production, as well a all producers who may come Into the 
titanium business, to produce from ores which are available on thi 
continent. I would even go so far as to recommend that Governmen 
assistance be limited in that respect to those who are will 
produce. 

Senator Matone. At least you wo ild approve 
for domestic materials as you do for foreign mate) 
if the Government were purchasing it? 

General Merzarer. Yes, by all meat 

Senator MALONE. Do you think it ‘would be feasible hip the ores 
from India, assuming they would be a friendly nation—they are now 
claiming to be neutral -and did nie ifically shut down shipments of 
monazite to the United States by their own order, but let us assume 
they were friendly and on our side in a fight, do you think you could 
ship the ore from ‘India i In Ci ise of ar all out war / 

General Mrrzcrr. No, sir, I do fet, A very small fraction of it, 
I believe, would ever reach our shores. But from a purely business 
approach or viewpoint, Senator Malone, I believe that domestic 
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sources should be supported even though I am certainly not preach- 
ing isolationism. 

Senator Martone. What is an isolationist? Do you have any defini- 
tion for an isolationist ? 

General Merzcer. No, sir, I do not. 

Senator Matonr. It would not be someone who was a card-carry 
ing American, would it? I am on the verge of organizing such an 
organization. 

General Merzcer. To proceed, my recommendation is based upon a 
realization that time is also required for ore producers to establish 
the capability to produce ores in sufficient quantity and quality to 
meet the requirements of our metal producers, and that every encour- 

igement should be given to such ore ae to build the capability 
© of satisfying our requirement in total. The best assistance which we 
can give is to buy ore from the holders of such ores and the miners in 
this country or on this continent. That is why I make that recom- 
mendation. 

Senator Matonr. Do you think that the Western Hemisphere could 
be defended? The lines of transportation would have at least a better 
chance of being defended. 

General Merzcrr. I certainly would think so, yes, sir. 

Senator Matonr. You are aware, and of course apparently in Wash- 
ington very few officials are aware, but I am sure you are, if you saved 
our supply of ores and petroleum and all, when you start to try to 
find these reserves, then when a war starts, that you are probably pre- 
paring for the war after that, and not the war that is under way cur- 
rently. 

General Mrrzcer. Yes, sir. 

Senator Matone. Testimony has shown that it takes 5 to 10 years 
to develop a real mine, even ott you find the ore, 

General Mrrzcrr. Senator, I do not believe that the surface has 
been scratched. so to speak, in the exploration or discovery of ilmenite 
deposits on this continent. There is no incentive particularly. The 
policy such as I recommend does provide an incentive. It would cer- 
tainly be most beneficial in developing high grade domestic sources. 

Senator Martone. No one else does either, General, who has any 
information or knowledge of the mining industry. It is only the 
people that administer these pag apparently that never had any 
experience or background, and are a little reluctant to call in anyone 
that has, that believe we must save our material. 

General, we appreciate very much your statement. If you will 
continue to lend your presence to the hearing, we will appreciate it. 

Mr. Frederick F. Moskovics, special consultant to the A. O. Smith 
Co. and I understand he has been called in to many important confer- 
ences as far as the production of certain materials is concerned in the 
Government. 

Will you identify yourself for the purpose of the record and make 
any statement that you care to make at this time ? 


STATEMENT OF FREDERICK F. MOSKOVICS, SPECIAL CONSULTANT 
TO COMMANDING GENERAL, AIR MATERIEL COMMAND 


Mr. Moskovics. My name is Frederick F. Moskovies. I am an in- 
dustrial consultant. I am special consultant to the commanding 
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general, Air Materiel Command and I spend about half of my time 
with the Air Force and the other half as consultant. 

I have been acting as special consultant to General Rawlings for 
substantially 2 years. 

Senator Martone. Are you employed by the Government or just 
called in as consultant ? 

Mr. Mosxkovics. I am employed | V the Government on a per diem 
basis and I travel wherever I think it is necessary. I particularly was 
brought in to make a report on the B-52 bomber. After that report 
I wrote the report myself and it covered the cost and producibility of 
the B—52 and after that report was completed I was given another as 
signment of liaison between licensor and licensee on the J-57 engine 
which is the engine that is used on that bomber as well as others. 

Senator Matone. You ought to be particularly qualified to give us 
some information as to the ee of this material under dis- 
cussion today in the construction of * planes and even commercial 
planes. 

Mr. Mosxovics. After I got into the B-52 oe I began to see the 
importi ance of titanium. I only knew it as an alloying material up to 
that time. As I got into the engine phase of th: at project and that is my 
specialty rather than air frame—I became aware of just what this 
material meant, with the result that I followed through quite a few 
processes which could produce titanium. I was particularly im 
pressed with the fact that I do not believe we have taken sufficient 
timely — on getting material. I can illustrate it with one point. 
On March 9 and 10 we had a meeting at Wright Field where every 
producer of material that was known then—I am speaking of sponge 
as well as the melters—air frame manufacturers and engine manu- 
facturers, it was a high heal meeting of practically all manufacturers 
and producers, at that time all the civilian agencies were represented 
and we were told that a certain contract for 6,000 tons of sponge was 
going to be signed in 10 days. You remember that, General? It was 
going to be signed in 10 days. 

That contract was not signed until the middle of July, that same 
contract, and God knows we needed it at the time. 

Senator Matonr. You are talking about 10,000 tons per year ? 

Mr. Moskovics. I was talking about a contract for 6,000 tons which 
was later let tothe Crane Co. Lillustrate that was the time lag. Every 
civilian agency assured us the contract would be signed immediate sly. 
It was a matter of dotting “i’s” and crossing “t’s” and it was 4 months 
later before the contract was signed. Ten days was going to have the 
contract completed but it took over 4 months. 

I believe the engine manufacturers now currently are using titanium 
in what we call the cold section of the engine which is the low stage 
compressor, could use every ounce of titanium that could be produced 
in the next 2 years, I am speaking of the 25,000 tons. 

Senator MaLone. 22,000. 

Mr. Mosxkovics. Yes, without an ounce going to an air frame manu 
facturer, just the 2 or 3 engine manufacturers that are using double 
compressors. 

Senator MaLone. In that event all that would be needed would be 
the assurance to them that it was available so they could make plans to 
use it? 
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Mr. Mosxovics. Most decidedly. For instance, the Under Secre- 
tary for Air asked me to follow on the use of titanium in engines with 
certain manufacturers. I went to the Curtiss-Wright Co. at his re- 
quest and General Powers, who is general manager of the company, and 
Mr. Hurley is here now—president of the company and could verify 
this—was very reluctant to put titanium in the J-67 because of the 
uncertainty of getting material. 

It was only after I assured him that the contract for the additional 
6,000 tons was going to be signed in 10 days—which was not signed— 
that they went ahead with the enterprise. Mr. Hannik was pres- 
ent at the meeting and they decided to go ahead and use titanium on 
the J-67 engine. 

The same thing almost took place at Allison. They were reluctant 
to even consider it. | want to bring up one point that I am sure the 
figures General Metzger gave are important but here is one that is just 
as important. 

[f you save a pound of weight in an engine it may mean, you have 
testimony, 7 or 8 pounds in an airframe but the question is which 
comes first, the chicken or the egg / 

If the airplane is already designed and you save two or three 
hundred pounds on the engine you cannot go back and take it out of 
the airframe. 

But, if the airframe designer knew his engine would weigh four 
or five hundred pounds less now he could take considerable weight out 
of his airframe. 

Stop to think what that means in the case of the B—52 bomber 
If they could take 400 pounds out of each of 8 engines that is 3,200 
pounds of weight without considering what they could save in the air 
frame if the airframe was designed with the knowledge that a lighter 

ngine was going to be used. 

The thing goes into fantastic figures. 

Senator Matonr. Each depends on the other? 

Mr. Moscovics. Decidedly 

Take the current design: The engineer takes all the characteristics 
of the engine but if he knew he was going to have an engine with 
four or five hundred pounds less wei&ht he would design his airframe 
ue cordingly. 

I see these rather fantastic figures and I believe there is a caleu- 
lated risk that has to be taken on source of supply of titanium. I 
followed just one of them, National Research in Boston. I went there 
to see them and they told me of their new process. They did not dis- 
close what the process is because it is a patented process, and so forth, 
they were roughly negotiating with the government agencies at that 
time. 

I have here a sample of their material. They are responsible people. 

Senator Martone. We have a representative of that organization 
here today, I believe. 

Mr. Mosxkovies. Yes, but I just want to pass that to you. I would 
say this that in my opinion any responsible organization—that is, 
financially and technologically responsible—who can make titanium 
on methods outside of the Kroll process ought to be encouraged in 
every possible way, financially and tec -hnologic: ally responsible I mean. 

I ‘believe a calculated risk must be taken. In other words, 
would like to have you talk to Mr. Morse. He thinks he can make 
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titanium without these very critical materials and here is just a letter 
from one of his customers he gave me this morning, a gentleman who 
already testified as to the merits of their particular product. 

I have no brief for their product but they are representative of 


what I mean. 
Senator Martone. Do you care to read the fetter? 
Mr. Mosxovics. To Mr. Morse, President, National Research: 


We are quite interested in samples of titanium crystals you recently supplied 
for evaluation. Both melted very well with no evidence of troublesome volatility. 
The larger crystals were of excellent quality and purity. The small crystals, 
althongh harder, are also of interest to us. Chemical analysis on both these 
samples showed them to be well within our current specifications. 

Accordingly, we are interested in discussing the purchase of tonnage produce 
tion quantities with you at your convenience. 

Kind personal regards. 

Sincerely, 
REM-Cru Tiranrtum, IN¢ 
C. I. BRApFoRD, 
Vice President and Director of Operations 


SHOULD TAKE RISK 


Senator Martone. I do not recall there was a process mentioned but 
he did emphasize that they needed all the titanium they could get. 

Mr. Moskovi S. There are othe1 processes. General] Metzger pur 
sued one in ( ‘leveland, the electroly tie process. There are a number of 
concerns. Kennicott Copper is one. 

| believe every one of these concerns are responsible organizations, 
responsible technologically and financially, that can produce the metal 


outside of the Kroll method and I have nothing against the Kroll 
methods. They have done everything in the world. They have made 
titanium what it is today, but they should be encouraged and I believe 
a calculated risk should be taken. 

Mr. Morse, of New England research, is very certain he can gel into 
production without a pilot plant now inside of 18 or 20 months making 
15 to 20 tonsa day. 

Senator Matone. Let me ask you, Mr. Moskovics: These processes 
from responsible companies, have they been laid before the proper 
authorities here in Washington ? 

Mr. Mosxovics. I believe that several of them have been; yes, sir. 

Mr. Morse says he is progressing with the GSA and I believe the 
Horizons’ through General Metzger has been presented to the Govern 
ment and I do not know about Kennicott Copper or Aluminum Co. 
of America. They are all working on it but 1 do not know what prog- 
ress they have made in Washington. 

Senator Martone. There is, I believe, a clause in the contracts for 
the Kroll process manufacturer to provide for any obsolete equipment 
due to better methods of manufacture, which there should properly be, 
and it would be surprising if the GSA, if they are the pr ‘ope r agency, 
and I suppose that they are, up to this 22,000 tons that the organization, 
the top organization of the Government has authorized, I suppose 
they are investigating them. 

Do you know, as a matter of fact, what the status is? 

Mr. Mosxkovics, No; I really do not know, but I might add: one 
thing there. In one discussion I had with Mr. Strube, general man 
ager of National Research, he made a rather significant statement to me 
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and I do not know that Mr. Morse will bear it out, that was that a 
Kroll plant, which is a chemical method, 80 percent of that plant would 
be applicable to their method. 

Therefore, if you did take a calculated risk on the Kroll front you 
would not lose it all. 

I thought that was rather important. 

Senator Martone. Speaking of risk, if we can believe the newspaper 
reports that we are in imminent danger of fighting somebody, it seems 
that the risk of murdering these kids in a slower airplane would cause 
considerable investigation and calculated risk in another direction to 
save their lives, would it not ? 

Mr. Mosxkovics. No argument as to the value of titanium as a tech- 
nological weapon in an aircraft. Senator, let’s go back a little. You 
have heard considerable testin iony as to qui ality and methods. Now 
I am probably the only one in this room who lived through the entire 
development of aluminum in its commercial applications. 

Senator Matonr. It would be very interesting for the record to 
know that deveiopment in detail, because it has been referred to 
several times that we are now in a stage with titanium that we went 
through in aluminum and magnesium. 

Mr. Moskovics. I take aluminum because 55 years ago aluminum 
was a tremendous factor in the design of an automobile. Then later 
developed the cost element, and it still is in Europe, but in America 
we had to make a lower-priced automobile and the weight was not 
important so therefore we got away from it from a dollars and cents 

andpoint and now it is coming back again. But the point is ie 
aluminum 50 years ago was probably nowhere near the metal in a 
practical way that titanium is today. 

Senator Matone. It was not as near a practical use. 

Mr. Mosxovics. It was not as near a good metal. We did not know 
anything about its metallurgy. Heat treatment was unknown. In 
those days if you got a piece of aluminum that had a strength of 
fifteen or twenty thousand p. s. 1. it was pretty good metal. 

Now you can get aluminum up to 70,000 pounds per square inch. 

Senator Martone. Pounds per square inch ? 

Mr. Moskovics. Yes, that was a development over a long period of 
time, 

I am perfectly satisfied in my own mind going back 55 years, it is a 
long time to think back, that titanium tod: ay is ina far more advanced 
stage. In other words, I will put it this way. I think I have seen 
as much development in titanium processing—metals, welding and 
forming in the last 2 years as I did see in 20 years in aluminum in its 
early days, 

Senator Matonr. You area scientist ? 

Mr. Mosxovics. No, lam a practical engineer. 

Senator Matonr. Well, you are an engineer and you have had 
experience. Is it your observation and experience that when it is 
necessary and the profit incentive is there that the scientists and 
engineers whip almost any prob ‘lem that might arise, such problems 
as arose in the practical use of aluminum and such problems as are 
now arising in the practical use and manufacture of titanium 4 

Mr. Mosxovics. Most decidedly, given a reasonable base to start 
from, as I think they have in this material, given that, yes, without 
any qualification. 
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Senator Matone. And we have that now. 

Mr. Moskovics. Yes, without question. 

Senator Maronr. If it were not for preparation for war perhaps 
it might be a good many years in developing, 15 or 20 years or more, 
but since we have this incentive and the money is available and can be 
made available for any new idea that has the appearnce of practi 
cability, then in your judgment if these things are followed up with 
advantage taken of the present knowledge and the experiments that 
privi ate outfits have already made in the expenditure of money, with 
the incentive available here now and present, if it were really followed 
to the best a antage how long do you think it would be before we 
would be in what we might call volume production of satisfactory 
material ? 

Mr. Mosxovics. I should say 3 years, in quantity, you are speaking 
of ? 

Senator Martone. Quantity and quality. 

Mr. Moskovics. Let’s say 50,000 tons. 

Senator Martone. A year? 


50.000 TONS IN 383 YEARS 


Mr. Moskovics. I should say with what, with my personal experi- 
ence I should Say W ithin 3 years we should be able to make 50,000 tons 
of titanium. 

Senator Martone. Usable. 

Mr. Moskovics. Usable and good quality material. 

Senator Martone. Do you believe that up to now we have taken 
advantage of all of the available knowledge and experience and 
assistance that is available to us? 

I am speaking of the Government. 

Mr. Mosxovics. To obtain raw material ? 

Senator Manone. Yes. 

Mr. Mosxovics. No, sir, I do not. 

Senator Matonr. What do you think we should do? 

Mr. Mosxovics. I should say we should have some group of aggres- 
sive industrialists, as well as scientists, who would investigate, and 
rapidly, every possible method of producing this material that is 
backed by a responsible organization, financially and technologically, 
and encourage them in every way by Government financing, by incen- 
tives to their own organization, to prove their methods and produce 
the metal they claim they can produce. 

Senator Maronr. Now you were present and heard the testimony 
that we have now brushed aside 40 or 50 organizations that used to 
take their turn in passing on all this sort of thing and that now you 
have the Office of Defense Mobilization that finally passes on the 
amount after the national defense organization has made their 
recommendations. Let’s brush aside : any idea of whether they recom- 
mend it enough or not, they are the responsible organization that fixes 
the amount to be manufactured. 

Then you have the General Services Administration that lets the 
contract. What would you advise after it leaves the Office of Defense 
Mobilization? Do you think it wound improve the GSA if they set 
up a committee of advisers such as you mention so that they would 
have the detailed knowledge that is necessary to move on this setup { 
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Mr. Mosxovics. Providing they had the authority and responsibility ; 
yes, sir. 

Senator Matonr. They have the authority and responsibility. 

Mr. Moskovics. I would say, without any qualification, that it 
would cert: ainly speed up the processes. 

Senator Matonr. Couldn’t they just bring in 3 or 4 well-selected 
personnel to sit down with them and advise then and do it imme- 
diately # 

Mr. Moskovics. Yes, sir, but I would strongly urge that on that 
group there be some industrial experts as well as the scientists because 
the scientists are always reluctant about making a definite statement 
about going ahead. 

Senator ALONE. Would you say a man like Mr. Douglas, of Douglas 
Aircraft, or Mr. Gross, of Lockheed, or some of these men that have 
their sauanien hanging out trying to get this material would be proper / 

Mr. Mosxovics. I think there are better types than they, men who 
have had experience on production of metal. 

Senator Martone. They just use the metal. I mention them because 
they know what they need. 

Mr. Mosxovics. They do not know metal production. I would 
rather take men who have had actual experience in producing metals 

Senator Matonge. Are these men available ¢ 

Mr. Moskovics. Yes. 

Senator Matone. Name a few. 

Mr. Moskovics. Any top official of the United States Steel Corp., 
Bethlehem Steel, Republic Steel—almost anybody who has had 
experience actually producing metal. 

Senator Matone. Men in the manufacturing business ¢ 

Mr. Moskovies. Yes, men from Crucible, men that have actually 
produced metal; there are other benefits that come from this whole 
titanium picture. 

For instance, the steel people are working like thunder to get better 
steels on better methods. 

Senator MALONE. Lighte ' steel. 

Mr. Moskovics. To try to approach the strength-weight ratio. To 
give a very glaring illustration, this last fall at the Society of Auto- 
motive Engineers meeting in Los Angeles Mr. Gross’ outfit, in com- 
bination with Manasco, saeaeniel steels that heat-treated to 280,000 
pounds per square inch. 

That was a shock. Nobody ever heard of steel of that character. 
Aluminum people are working just as hard. So by the propagation 
of this material—of course in neither case have they got the one great 
advantage that titanium has, which is its noncorrosive qualities, but I 
can see if we can get sufficient titanium—— 

Senator Matone. This is a competitive field. 

Mr. Moskovics. You bet your life, and we would make great progress 
in the other applicat ions. 

Senator MaALone. This question comes out of 30 years of background 
dealing with Government departments as a private engineer. You 
do not suppose that this competitive question in any wise ever held 
up the production of this, do you ¢ 

Mr. Moskovics. I doubt that very seriously. I will emphasize what 
General Metzger said. I am a great believer in the honesty and in- 
tegrity of American industry and I believe you can get experts, you 
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do not necessarily have to get experts that are now engaged in the 
steel business, retired men, men over 65. 

Being well over 65 myself, 1 am a great believer in getting men that 
have been retired to come in that are not now tied in with any of these 
special interests that could act very-honorably and honestly in evalu- 
ating these things. 

I do not believe there has been any commercial holding up of the 
thing. I think it is just the lethargy or slow reaction of Government 
agencies. 

I believe there may be some little reluctance to act rapidly on this 
titanium expansion due to the fact that if the *y put a lot of money in 
Kroll process plant it might be obsoleted and they might be criti- 
cized in having put millions of dollars in something that was obsolete. 

That was one reason I was very much encour: aged when one of the 
officials of the National Research Corporation told me 80 percent of a 
Kroll plant could be utilized for their processes. 

Senator Martone. Mr. Moskovics, that is where we believe the com- 
mittee might fit in in some of these strategic and critical materials 
and fields and titanium is a ve ry fine example— -because having the 
information from men such as General Metzger, we have information 
from the people who really know what this will do for national 
defense, then if the Senators really understood the story and they 
can say a certain number of them would be behind any chance thai at 
you take, it might encourage Government officials to take more of 
chance, 

I realize it is a chance that you are taking with Government money 
and that is the reason, one of the reasons, that we are giving so much 
time to this one material. We have 77 materials we are investigating 
but it just appears that this is one of the materials that we can get all 
of the material we need, the raw material, at home to manufacture 
and that once the process, a process which is satisfactory is developed, 
that there should then be no limit to the amount you can manufacture. 

It. would just be a question then of need and cost, cost and quality. 

Mr. Mosxovics. I agree with that except I would like to—you use 
the word “chance” in these things and I would like to substitute for 
that “ealeulated risk.” 

Senator Martone. lama little alle rol > to that caleulated risk. 

We have taken so many of them in the last 20 years, but I will go 
for that if you think it is good. 

Mr. Mosxovics. I rather think—— 

Senator Matonr. We took a calculated risk with China. The cal 
culated risk we took was to deliberate ly lose China. 

Mr. Moskovics. That was a different point. I mean the caleulated 
risk in mechanics. 

Senator Matone. We will confine it to mechanics and let it stand. 


GREAT PROGRESS MADE 


Mr. Mosxovics. Let me close with this, Senator. In the last 18 
months I have watched production methods of titanium. By that I 
mean forgability, formabiliy, weldability, heat treatment, and so on. 

I would say in the last 18 months I have seen greater progress in 
titanium in those phases of it than I have in 20 years in aluminum, 


and I believe today that it could be stated titanium is weldable, it is 
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formable—I am not speaking of its characteristics of corrosion, 
strength-weight ratio—I am speaking of just the practical application 
of practical methods of production. 

Senator Matonr. Then, Mr. Moskovics, you have heard the testi- 
mony of the General and we have heard other evidence. It is abso- 
lutely necessary in the manufacture of war planes—in war it is going 
to be absolutely necessary, especially if the potential enemy is in pos 
session of it and can make planes out of it, because to be competitive 
in a war you have to have as good plane and as light a plane, and 
the maneuverability of the plane and the speed as the other fellow. 

Mr. Moskovics. Or more. 

Senator Martone. That is, to give you an even break and that is 
about all our boys ask for, and that is one thing the Congress of the 
United States should be able to give them if we are going to send 
them some place. So then, if it is absolutely necessary and what you 
say is true, then it is time we put the heat on in the right places 
around the Government; isn’t it ¢ 

Mr. Moskovics. Most decidedly. 

Senator Matone. We thank you very kindly for coming before the 
committee, Mr. Moskovies. 

Now, I had intended to call Mr. Morse, but if he will permit me, 
Mr. Hurley, chairman of the board of Wright Aeronautical Division, 
Curtiss-Wright Corp., is here, and it is necessary for him to leave 
very soon. 

Mr. Hurley, you have heard the objective of the committee, which 
is to assure the availability of these critical materials to the United 
States in wartime, for their expanding economy, and for their security. 
I know you are a specialist in this business. Your company is very well 
and favorably known and has a great reputation. Any statement you 
care to make, any written statement or any comme nts, you may proceed 
in your own way. 


STATEMENT OF ROY T. HURLEY, CHAIRMAN, 
CURTISS-WRIGHT CORP. 


Mr. Huriry. Senator, it is my considered opinion that titanium 
is a must and that we have already approached the position of being 
too late. We must take any and every step we can to get it. 

I talk not from the point of view of something that we are designing 
but the airplanes the General talks about. If ‘he wants them in 1955 
he and I know we must build engines now. We are already making 
parts for titanium. 

We have no reluctance about using it. We think if our boys are 
going in combat and doing a job, we must have air supremacy. Even 
with today’s prices and w ith tod: ay’s difficulties, I would still consider 
it a must. 

I believe we have some problems connected with using titanium. 
We are familiar with them, but when you turn American ingenuity 
loose and the production men of America loose on a problem, they come 
through. The only way you are going to turn them loose is get the 
metal and give it to them to go to work with. 

In my past I have had a lot to do with the making of steel and alse 
with aluminum. I see no problem that we might or should be con- 
cerned with or worried about in connection with this effort. I think 
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we should go right ahead with full confidence. I do not consider 
t a chance, I do not consider it a caleulated risk. I consider it a must 
and I use the strongest words that I can use. 

Senator Matone. If I understand you, Mr. Hurley, you consider 
t a must as far as securing material and you do not consider it a 

chance of being able to use it, you know you can use it if you get it 
inder certain spec ‘ifications. 

Mr. Hurtey. Here are pieces in the room that were made from it. 
There are all sizes and shapes and kinds. ‘These are just a few. 

In some of the newer jet engines that we are talking about we can 
reduce the weight of bar and forgings as much as 3,000 pouw..ds in an 
ngine, 

We have a requirement for the metal in 1955 and 1956. 

Senator Matone. Three thousand pounds? 

ir. Hurury. Yes, sir. 

Senator Matone. And we are arguing here about letting a contraet 
ior more. 

Mr. Hurtey. I would not, sir, if it were my responsibility. 

Senator Martone. I am hearing evidence from Government officials 
responsible for this metal that they do not know whether to let another 
contract. Apparently several months have passed, 214 years have 
passed since the contract was let, producing about one third of th 
material that they were supposed to produce under the contract and 
not much of it up to specifications and the specifications laid down by 
the Government officials apparently were not very good. 

What is the matter with this? Haven't they been in communic: 
{ion with you people who are responsible for delivering the cenlieiéie 
that the Air Force needs? Have they ever discussed it with you? 

Mr. Hurry. Senator, our—— 

Senator Matong. I am talking about the GSA and Office of Defense 
Mobilization. Have they ever called you in? 


AIR FORCE DILIGENT 


Mr. Hurtery. Not to my knowledge, sir. Our contracts are limited 
to the Air Force and the Air Force has been diligent in placing con- 
tracts. 

We have worked as a coordinating contractor with American indus 
try to determine the best methods of drilling, tapping, grind- 
ing, milling and turning and that contract was placed with our 
firm by General a s office in Dayton. 

I am only qualified to speak on the metal itself when we get it. 
But I certainly can demonstrate to anyone’s satisfaction that we must 
have it and we must have a lot of it. 

Senator Martone. In other words, your conclusion, having grown up 
in this business, steel and the materials as they come along, your job 
has been to use the most up to-date materials available in manufactur- 
ing an efficient engine ? 

Mr. Hurtey. That is right, si 

Senator Martone. And your conclusion is that this metal, if our air- 
planes are to be competitive in the air with the potential enemy’s 
airplanes, they must have this material ? 


Mr. Hurtey. Right. 
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Senator Matonr. And it is your conclusion that it can be made and 
that it is usable and all you are waiting for is enough of it to use? 

Mr. Hurry. That is right, sir, and we could use more of it right 
now. I would like to say also that it is required for commercial avia- 
tion. The airplane that crossed the country last Friday in 5 hours 50 
minutes 12 seconds had titanium parts in it, and that airplane was 
designed and built to make a profit in a commercial world. 

If you can use it there, you can certainly use it anyplace. 

Senator Matone. You agree with the—or were you here yesterday 

part of Mr. Douglas’ testimony of Douglas Aircraft? They all 
eel a pound saved was worth $35 or $40. That would pay for a 
good deal of material. 

Mr. Hurtey. We think the engine ratios are higher than that. The 
saving you make in the engine or the airplane you collect dividends 
on through the life of that airplane. 

Senator Matonr. What would you say a pound saved in the con- 
struction of an engine throughout the life of that plane or engine 
ought to be worth ? 

Mr. Huriey. Senator, I am not prepared to give you a figure that 
is worth while on that, but I would certainly submit one to you very 
shortly. 

Senator Martone. We would like very much for you to do that. I 
want to emphasize again that the work of this committee is to present 
to the extent an informative report on availability of these critical 
materials, these 77 materials of which titanium is one, and we do not 
intend to investigate anybody. If you have made a mistake out there, 
it is your mistake, and you know more about it than we do, and we 
know you make your money by not making mistakes, so probably 
anybody would have made it if you made it. 

We are asking the cooperation of men like you who are busy to 
come in and tell us what you are now telling us. We are demanding 
the cooperation of the Government oflici: ls, and sometimes we get it 
and sometimes we do not. 

But we are not through with the ones where we do not get it. 

It is a personal feeling of the chairman of this committee that 
ignorance has played a great part in this thing and reluctance to call 
in the people they should call in and start getting the material they 
need. When I speak of ignorance, 1 mean the kind of ignorance that 
is only subject to criticism when they refuse to learn. None of 
knows but in holding a responsible position you are not sometimes 
appointed to that position because you know everything but because 
you have judgment enough to know where to get the information, and 
not getting it is the inexcusable sin. Do you agree with that ? 

Mr. Hurtry. Yes. When you are remote from a problem you are 
apt to not understand it, not appreciate it, and not do too much about 
it. 

The Air Force and the Department of Defense are very close to it 
and so are we and therefore I think the Air Force or the other defense 
departments and industry supplying these things are fully aware of 
the problem and can do a job. 

When you bring in a great many other agencies they are unfa- 
miliar and are apt to be somewhat indecisive and somewhat fearful 
of moving. . 
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If they are aware of the consequences of not moving I cannot under- 
stand why any American would hesitate to move. 

Senator Matonr. In my personal opinion, they will not hesitate 
from here on very long. 

Mr. Hurley, do you have any further information for the com- 
mittee ¢ 

Mr. Hurry. No, sir. I would be glad to submit anything the com- 
mittee wishes. 

Senator Martone. You said I believe that you save as much as 400 
pounds on 1 engine. 

Mr. Hurtry. Bigger engines are coming, sir. On the older engines 
we can save 400 pounds and on the newer engines up to 3,000 pounds 
on bars and forgings. 

Senator Manone. On one engine? 

Mr. Hurtry. Yes, sir. 

Senator Matone. What would be the type of engine and the power? 

Mr. Hurtry. The engines—— 

Senator Martone. If I ask you for any restricted information, of 
course you know we do not want it in the record and if it is necessary 
we will ask you in another way. 

Mr. Hurtey. It is classified information and I would have to sup- 
ply it to you on that basis. 

Senator Matonr. We do not want it here. I would like to get at— 
these larger engines that are coming up you can save 3,000 pounds? 

Mr. Hurtry. We would like to have 3,500 tons in 1956 as a mini- 
mum ourselves and 5,800 tons in 1957. If we were to be in an emerg- 
ency at that time we would like to have 36,000 tons ourselves and our 
licensees should have at least another 36,000 tons. 

Senator Marone. By 1956? 

Mr. Hurtry. That identifies no engine and I think I am clear of 
security in that respect. 

General Merzcer. That is all right. 

Senator Martone. That is 76,000 tons you would need for your own 
engine manufacture alone? 

Mr. Huriry. That is the minimum. 

Senator Martone. If we were to be in an emergency. 

Mr. Hurtey. That is right. 

Senator Mauone. If there is no danger of such emergency the news- 
papers are wasting a lot of space. We are certainly being made aware 
of it every day. So, in your judgment you think we should prepare 
for such an emergency ? 

Mr. Huriey. Yes, sir: I do. 

Senator Martone. If we believe such an emergency is in the offing? 

Mr. Huriey. Any prudent man would prepare. 

Senator Manone. You are only one manufacturer. There are other 
engine manufacturers. 

Mr. Hurtey. That is right. 


DESIRED REQUIREMENTS 


Senator Martone. What would you say with your knowledge of the 
industry would be needed if we were to reach such an emergency in 
1956 for all of the engine manufacturers? 


39888—54—pt. 3 31 
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Mr. Hurtey. There would certainly be 5 engine manufacturers in 
the business, and I would be conservative in saying multiply it by 5. 

Senator Mavone. Three hundred and fifty thousand tons annually 
for engines, 

Mr. Huriey. Right. 

Senator Matone. Let us assume we do not reach such an emergency 
but continue along the same lines of preparation that we apparently 
are headed at the present time but get into the air to whatever extent 
another war will justify it, what would you say would be your re- 
quirements in 1956 and 1958 ¢ 

Mr. Huruey. We are making a study now on our present plans. 
The minimum is 3,500 tons in 1956, That is the very minimum re 
quirement and that is based on the hope that that much will be avail- 
able. We are making a study now that is not complete as to what we 
could do if we had the metal available and what other industry should 
do and I think such a study should be made. Valves and all sorts of 
things. 

Senator Martone. How long do you think it will be before that study 
is made available / 

Mr. Hurtery. It will be 2 or 3 months. 

Senator Manone. I will ask the question in another way. How 
much material, how much of this material, titanium, would you use 
if you knew it would be available in 1956 under the present conditions ? 
Just forget availability the same as you would aluminum. Assume it 
would be available in the specifications that you need. 

Mr. Huriey. It would be my estimate, sir, if we were to develop 
our engineering and design against the availability of the metal that 
we would use approximately—and I would like to check this and 
advise the committee—about 6 million pounds a month and that would 
be of the order of 3,000 tons a month 1f my calculation is right. 

If we were to use the amount of titanium in the commercial and 
military engines that we normally would expect to build, that is what 
we would use. 

That is assuming it is freely available on the market for our use. 

Senator Matone. 36,000 tons per year? 

Mr. Hurtey. Yes, sir. I would like to check that and confirm it in 
writing to you. 

Senator Matone. There are five such organizations. 

Mr. Huruey. In an emergency there would be five. I cannot speak 
for the other companies, sir. 

Senator Matonr. Assuming that the other companies are as aggres- 
sive as you are, what would you say generally? Just if the metal were 
known to be available by 1956 that you think would be necessary for 
all purposes in engine manufacture. 

Mr. Hurtey. I think you could multiply that by three, because I 
have not given consideration to the propellers, for example, and I am 
sure the propeller manufacturers would use large quantities of it. 

Senator Martone. That would be 108,000 tons just for engines and 
auxiliary parts. 

Mr. Hurry. Yes. 

Senator Mavone. That would include propellers? 

Mr. Hurtey. Yes. 

Senator Martone. But not frames? 
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Mr. Hurtey. No, sir. 

Senator Martone. I think I heard you says General, when you talked 
about frames that there would probably | ve a like amount needed for 
engines and that would be 216,000 tons in 1956 without a real emer- 
gency, including frames. 

General Mrerzcer. If Mr. Hurley’s estimates stand up I do not think 
we would buy engines unless we had airframes to put them in in the 
quantity he is ts king about. 

Senator Matonr. Suppose the material were available. All you 
would need to do is forget availability of the material and design 
and make frames and engines you need. Then his testimony would 
stand up. 

General Merzcrr. Yes, sir, it should. 

Senator Martone. You would be talking about 200,000 tons of 
titanium in 1956. Does that sound reasonable ¢ 

General Mrrzcer. The airframe requirement would lag somewhat 
behind the engine requirements, the lead time on engines and the 
manufacturing time of the engine itself requires the material some 
months sooner than would be required for airframe. 

I do not want to pin it to 1956, 

Senator MALone. 1957 or 1958. 

General Mrrzcer. Yes. 

Senator Matonr. A couple of hundred thousand tons you would 
use if you had it and it would be advantageous—— 

General Merzcer. Based upon Mr. Hurley’s estimate of the aircraft 
program: yes, sir. 

Senator Matonr. And with commercial planes just saving money in 
transportation at the present prices and in efficient war planes, 

Mr. Huruey. Yes, sir. If we do not put it in commercial planes 
and put it in military planes alone, we are remiss in our job. We have 
to put it in commercial planes as quickly as we can and to the maximum 
extent. 

Senator Martone. As a matter of fact, isn’t it the record in World 
War II and in Korea that many of these commercial planes are 
pressed into use in case of emergency and would be very helpful if 
they were manufactured so that they could make the speeds necessary ¢ 

Mr. Hurry. That is right. When we can reduce the weight of an 
engine the airframe manufacturer can take advantage of it, and in- 
crease performance or increase range or decrease fuel consumption 
and he inust have that available to him before he lays down basic 
design of his airframe. 

We have to move as fast as we can in the engine business. 

Senator Martone. All you eliminated in Mr. Moskovics’ testimony 
was the matter of his calculated risk. You do not think there is any 
risk, if you can manufacture the material ? 

Mr. Hurtey. The only risk you take is if you get a bad contractor 
and you take that if you build a house or buy an automobile or buy a 
pair of shoes. 

I see no special calculated risk or chance. 

Senator Maronr. You are a great comfort to us, Mr. Hurley, I 
must say 
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SUFFICIENT NICKEL AND COBALT 


Mr. Hurtey. Thank you. Everyone knows we have enough nickel 
and cobalt and other things. There is no risk. That is a conservative 
tatement. 

Senator Matonr. Would you, Mr. Hurley, take out of your busy 

fetime enough to write the committee—there is no hurry, a week or 
10 days or 2 weeks—and give us any supplemental information and 
of course this record is available to you, if you want a copy of it you 
can get it from the reporter, to round out the information for us. 
You have heard some of the questions and discussions and you are in 
touch with the veneral who has been very helpful to the committee, 
«pending his valuable time in every meeting we have held on this im- 
portant material. Would you work with him and give us the story 
as you see it? 

Mr. Huriey. I would be very glad to. 

(The following letter was supplied for the record :) 


CURTISS-WRIGHT CoORP., 
Wood-Ridge, N. J., December 2, 1953. 
Hon. GForce W. MALONE, 
Chairman, Minerals, Materials, and Fuels Economic Subcommittee, 
Committee on Interior and Insular Affairs, Washington, D. C. 

Dear SENATOR MALONE: It has always been a deep source of pride to us that 
the Curtiss-Wright Corp. has pioneered many of the aviation industry’s out 
standing achievements over most of the 50 vears of aviation history. Our Wright 
Aeronautical Division has consistently led the industry in fulfilling the ever 
increasing need of our Air Force for more power with less weight, and this record 
has continued from almost 20 years ago when we produced the world’s first 1,000 
horsepower engine and, a little later, the world’s first engine weighing just 1 
pound per horsepower 

Che jet engine has opened a new chapter in aviation with its almost limitless 
power potential, but we are still in the thick of the fight to realize the maximum 

rom this potential in engines the Air Force can afford to buy. 

While the necessity for our country’s superiority in the air has required the 
utmost in engine power it has been no less demanding that this be achieved with 
the lowest possible weight. Just as the development of new metals and alloys 
made the jet engines with their tremendous power possible, so are they now the 
basis for equally revolutionary advances in weight reduction. Titanium, of 
course, is the key to this second revolution, and the Curtiss-Wright Corp., takes 
the position that further delay in providing an adequate supply of titanium for the 
industry is tantamount to equal delay in our ability to produce the aircraft which 
will insure military and commercial supremacy in the air. 

We are attaching a conservative statement presenting some facts as a basis for 
the above conclusion and a recommendation which might expedite an early in 
crease in titanium production. However, we should also like to emphasize these 
facts by pointing up some of the tremendous benefits of titanium to airplane per 
formance. Without even considering the weight saving from the use of titanium 
in the airframe, a 25,000-pound fighter airplane designed around a production type 
engine made 500 pounds lighter through the use of titanium could be reduced in 
weight by as much as 5,000 pounds, or up to 20 percent. It takes little imagination 
to visualize the direct effect of such a weight saving in terms of increased speed, 
range, load-carrying ability, maneuverability, rate of climb, altitude ceiling, and 
the like 

In consideration of the facts, we believe that you and your subcommittee will 
agree with our feeling of urgency with respect to the need for a large increase in 
the production of titanium and will wish to take appropriate action to accom 
plish this objective at the earliest possible date. 

Respectfully, 
Roy T. Hur.ey 


Enclosure 
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A Report ON TITANIUM BY R. T. HURLEY, PRESIDENT, CURTISS-WRIGHT CORP. 


CONCLUSIONS 


1. Titanium has been fully demonstrated to be essential to superior airplane 
and engine performance. The ultimate in proof is considered to be the commercial 
use of titanium in the new DC~—7 passenger transport for increasing its payload 
and safety on nonstop flights from coast to coast. 

2. Our minimum estimated requirements for titanium by the end of 1955 appear 
to be in excess of the supply presently planned to be available at that time. 

3. The above estimate includes the requirement for titanium in aircraft engines 
only. It does not take into consideration the possibly substantial increases in 
demand resulting either from technical advances in titanium alloys or from 
their ultimate application to such other Curtiss-Wright products as propellers 

4. Because of the 2- to 3-year period required to design and construct produ¢ 
tion facilities for titanium, it is possible that it is already too late to take the 
necessary advantage of the benefits of titanium in aircraft engines planned for 
production in late 1955. 

RECOM MENDATION 


1. Establish a high level committee with one member each from the Air Forces, 
representative air frame and engine contractors and the General Services Ad 
ministration to provide a positive and accurate picture of the need for a rapid 
increase in the production of titanium and to recommend a program for its 
practical accomplishment 

A suggested committee would be— 

1. Brig. Gen. Kern D. Metzger, Chief Production and Resources Division, 
Wricht-Patterson Air Force Base, Ohio. 

2. Mr. E. F. Mansure, Administrator, General Services Administration 

3. Mr. Donald W. Douglas, president and chairman of the board, Douglas Air- 
craft Co. 

4. Mr. Roy T. Hurley, president and chairman of the board, Curtiss-Wright 
Corp. 

SUPPORTING DATA 
1. Weight savings of between 10 and 15 percent may be achieved in an aircraft 


gas turbine engine by the use of titanium. This may amount to as much as 
500 pounds in some engines. 

2. One pound saved in an aircraft engine may save 5 to 10 pounds in the 
design weight of the aircraft it powers. This represents potential cost reduction 
and increased airplane performance. 

3. Based on current planning for engines alone, Curtiss-Wright would need a 
minimum of 3,500 tons of titanium mill products in 1956 and about 6,000 tons i: 
1957 against a current total production rate of titanium sponge of about 2,000 
tons per year, 

4. We estimate that improved titanium alloys now nearing development may 
allow an increase in the above requirements of up to 60 percent. 

Senator Matone. Thank you, Mr. Hurley. I want to thank you 
very kindly for your visit here and I know that appreciation will ex 
tend thoughout the membership of the committee. 

Mr. Moskovics. My words “calculated risk” were not on the use of 
the material, Senator. I used that entirely in relation to new sources 
of supply, not in the material. I am enthusiastic about the material, 
sources of supply. 

Mr. Huriry. I agree. 

Senator MALone. Speaking for 1 Senator out of 96 I hope we get 
away from all this funny stuff of limiting our manufacture of mate- 
rial and limiting our mining and limiting everything and then ration- 
ing everything. One leads to the other and when you start r: oa 
it takes the profit out of it and then you finally can run out of i It 
does not make much difference what it i 

Mr. Hurry. I would like to make one gen ees suggestion. 

Senator Matone. Yes. 
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Mr. Hurtry. In connection with the committee you form I suggest 
that committee be staffed b VY peop vle from the Air Force and aircraft 
industry and those that make the metal and give the three people who 
have the immediate concern of doing the job the responsibility of get- 
ting together and formulating a program that will work. 

Senator Matonr. How long do you think it will take? We fixed 
responsibility in GSA to secure the amount of material that the Office 
of Defense Mobilization authorizes. We have had Mr. Flemming 
before the committee but asked him no questions. 

We w anted him to know we were interested in his committee but we 
intend to have him here again. 

He has a great responsibility. It was not clear and is not clear yet 
until we request Mr. Flemming to appear again, whether he cut the 
36,000-ton requirement of the national defense to 22,000 because he 
did not think the material would be available—he wanted to ration 
it or something, it may be a holdover idea—or whether he just thought 
that is all you could use, 

But we will determine what the objective is there. But when they 
fixed the amount, 22,000 it is now, and we have made very little prog- 
ress in getting the 22,000, the responsibility is then in the General 
Services Administration to let the contracts and I should say follow 
through and see what work is done and see that it is done under proper 
specifications. 

However, we have in evidence here the specifications under one of 
the contracts that does not seem to fit industrial needs. So it is the 
GSA it seems that would call these men in and how long if you had 
a telephone call from the GSA, the head of it, Mr. Mansure; as one 
member of this committee, I know it would take the General as long as 
it took his plane to go to Washington. 

Mr. Hurury. It would take me half as long. Iam half as far. 

Senator Matonr. How long do you think if Mr. Mansure put the 
finger on some of you to fix up a program of this kind, how long do you 
think it would take you to be here and make such a decision ? 

Mr. Huriery. Certainly we could meet within a few days after notice 
went out and if we had to we could meet in a few hours. I am 
sure a wise and a considered opinion that would be worth while would 
come of such a meeting. 

Senator Matone. How long do you think it would require for such 
an opinion to come out of such a group of men as you and the General? 

Mr. Hurtey. We, speaking from our own point of view, would be 
prepared to have such an opinion come out in a matter of a week or 
two. 

I cannot speak for the rest but I can speak for our use of the mate- 
rial in engines. 

Senator Martone. Mr. Douglas and Mr. Gross seemed to be very 
perturbed at the lack of it. 

I suggest Mr. Gross and Mr. Douglas would probably take the fast- 
est plane they had to come in and tell their story and they already 
have, as you ‘have yours, so it should take a relatively short time, a 
week or 10 days to add up what you need and to then get at ways 
and means of securing it; would it not? 

Mr. Hurtey. That is correct, sir. 

Senator Matone. I thank you very kindly. You have been a very 
great comfort to this committee. 
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Mr. Hurtey. Thank you, sir. 

Senator Matone. Now, Mr. Morse, I am sorry that we delayed your 
testimony. 

Mr. Morse, you are with the Massachusetts National Research 
( orp.! 


STATEMENT OF RICHARD S. MORSE, NATIONAL RESEARCH CORP. 


\Mir. Morse. National Research Corp. 

Senator Martone. What is your address ? 

Mr. Morse. Cambridge, Mass. 

Senator Matone. We have asked you to come here because the com- 
mittee has been informed that you are interested in producing mate- 
rial and might have some information that — be valuable for 
the consideration of the committee in ways i and means of Ink iking the 
proper material to proper specifications available 

Do you have a prepared statement, or do you want to just olive us 
in oral statement ? 

Mr. Morse. If I m: lV, I would like to review just what the pos tion 

of our company has been in this field. 

Senator Matonr. We are very glad to have it. 

Mr. Morse, | appreciate the opportunity to present the facts here. 
We started in 1944 doing research work in the titanium field. 

[ think, since then we have probably had about as large, certainly 
one of the larger researc 2 groups that I am familiar with. 

All of their work has been directed from certain points of view. 

First, we have only been interested in continuous processes with 
the exception of some work on electrolysis—— 

Senator Matone. First, what got you interested in this material 
n the beginning? Do you think there is a commercial future to it? 

Mr. Morse. Certainly. 

Every bit of work we have done to now has been with our own 
funds. 

Senator Martone. You are in this business because you think it has 
.commercial future ? 

Mr. Morse. Yes, sir. 

Senator Martone. And you can profit by it if you can enter into the 
manufacture at this time? 

Mr. Morse. We initiated our work at a time we thought we could 
best utilize our technical unr who had been working in atomic 
energy and similar fields of activity. We did not foresee, as many 
other people, this build-up of war strength after the war so at the 
moment almost all our work is for immediate war use, all our original 
decisions were based on peacetime economy immediately after World 
War II. We have laid down certain lines of the work first that we 
would not concern ourselves with the Kroll process, not that we do 
not have great respect for it; it has been a great service to the coun- 
try, and the Bureau of Mines should be commended for what they 
have done, but we saw no particular advantage in competing with a 
known process from a wer point of view. Except for the work 
on electrolysis we have only been interested in processes that were 
potentially continuous and therefore substantially less capital invest- 
ment was necessary. 
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We were also interested in materials that were readily available in 
North America. Those were the basic restrictions. 

Senator MaLone. You are talking about the raw materials available 
in North America. 

Mr. MOorskE. Yes, sIr. 


Senator Matonr. Why would vou limit your work to the raw mate 


rials available in North America ? ‘ 
Mr. Morse. It seemed to be good business judgment either in war or 
peace. 


Senator MALone, Why do you think that they might be limited 
time of peace ¢ 

Mr. Morsr. Well— 

Senator MALONE. Shipment from foreign countries ? 

Mr. Morse. I do not think it is entirely a matter of shipment but it 
is a matter of ability to deal with the Indians and other people around 
the world. We woul | rather deal with Americans. 

Senator Matone. In other words, you take the position that as long 
as these foreign countries are sometimes indecisive as to which side they 
are on or whether they will be neutral or whether they will barter 
their materials and that the government in each case is almost always 
in full control, you think that even in peacetimes you are taking a 
chance of being blackmailed a little to get the materials? 

Mr. Morse. Yes, sir, that has been the e x per ience of friends of ours 
in the business world. 

I do not say that it is the dominating factor. There are 400 million 
tons of ore that are known to be available in Canada and that is the 
raw material we have been primarily concerned with. 

Senator Mavone. Say that again. 

The raw material where ? 

Mr. Morse. In Canada. 

Senator Matone. I think that will be available. 

Mr. Morse. We have been assured it is available right now. This 
is slag. 

Senator Mavone. Your testimony in that regard fits in with the 
work of the committee and that is another phase of it, the availability 
of this material in wartime. Of course, for an expanding economy 
and for our security—but I was very much interested that you have 
taken cognizance of the dangers. 


POOLED EFFORT 


Mr. Morse. I want to make it clear that 3 years ago we became asso- 
ciated with Monsanto Chemical Co. so really in giving testimony 
here I am speaking for National Research Corp. and Monsanto Chem- 
ical Co. 

Under an agreement we have everything Monsanto has in the tita- 
nium field and everything we have has been pooled. It became appar- 
ent 3 years ago the rate of our expenditures was such that we could 
not support them; we felt that ideally a partnership with a chemical 
company would get this program going faster as compared with any 
other partnership we could conceive of. 

Senator Matonr. Right at that point—Monsanto Chemical Co.— 
what is the latitude of their work? Do they cover a wide field i 
chemicals ? 





s 
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Mr. Morse. Yes, they are the. fifth largest chemical company in 
the United States I believe. 

Senator Matone. I noticed a newspaper dispatch a few days ago, 
The Monsanto Chemical Co. had withdrawn from the National Manu- 
facturers Association. 

Mr. Morsr. I read that 

Senator Matone. Giving as a reason that the National Manufac 
turers Association, if I remember the dispatch, were against the pro- 
tection afforded the workmen and investors in this country through 
some kind of duty and coming out for free trade, free competition 
with sweatshop labor countries of Europe and Asia along with out 
own labor. 

Did you understand it that way? 

Mr. Morse. I only know what I read in the newspaper and I do 
not usually believe that: so I do not know the facts. 

Senator Matonr. My experie nee is the boys do a good job in re- 
porting. Sometimes they emphasize what they consider important 
ind sometimes some of us think that they missed what we thought 
was important, but then we can be wrong, too. 

Mr. Morse. I just want to make the point that I am not speaking 
for the National Research Corp., but speaking for the joint venture. 

Senator Manone. It is clear. 

Mr. Morsr. One of the main reasons we are particularly happy 
with our relationship with Monsanto is it has enabled us to r: ipidly 
expand our project and make use of their management and engineer- 
ing experience. We feel preparation of raw materials is a very im- 
portant part of our project. Sometimes people overlook that. There 
we have drawn heavily on Monsanto. 

We are currently operating a pilot plant at Dayton and Everett, 
Mass., and Cambridge and doing work at St. Louis. 

It is one of the big programs for us as well as Monsanto and has 
been for some time. I must say the longer we are concerned with the 
problem of making cheap titanium the more impressed we are with 
the problem. It is not an easy one. 

I think there are very capable companies in this country working 
in this field, and have been for some time, and we have respect for 
them. It isa tough nut. 

Senator MALONE. ager the progress you have made and the under- 
standing vou have of it at this time, is it your opinion that there will 
be new processes come up with lower cost of manufacture and per- 
haps greater latitude in the quality of the material ? 

Mr. Morse. Yes, sir; no question about that. 

Senator MALone. Os ahead 

Mr. Morse. We produced sufficient metal by several processes, at 
least five, to demonstrate there are other methods. The engineering 
problems of translating it to commercial production are great and 
the risks are high. In many cases the risks are so high that we hesi- 
tate to take them based on a military economy at the present time, 
which is what we have. 

Senator Martone. You think we are now in a military economy? 
Mr. Morse. Yes, sir, so far as titanium goes. It is on allocation. 
Senator Martone. Go ahead. 
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Mr. Morse. I think we have now reached the point where we have 
to decide whether we are going to curtail our expenditures, the pilot 
plant and engineering expendtiures, or whether we are going to find 
some means of getting Government assistance. 

It is about that simple. The kind of technical problems with which 
one is faced in titanium are in many ways comparable to the ones we 
had in atomic-energy days and still have. 


EXPERIMENTATION EXPENSIVE 


You cannot do the experiment on a small scale. It would be nice if 
you could but very often we are concerned with materials of con- 
struction, extreme temperatures, highly reactive metal which most 
people have pone tried to handle at temperatures with which we are 
concerned and you cannot get the kind of engineering data one would 
like for a plant except on a big test pilot plant. 

That is expensive work. We have now spent very nearly $4 million 
in this general field without any Government support. 

Senator Matonr. What stage do you think you have reached 
your experiments ? 

Mr. Morse. We have two processes, either one of which, in the 
opinion of engineers of our company and Monsanto, potentially could 
produce titanium with perhaps a third to a half less capital invest- 
ment than the present Kroll-type plant as we know the Kroll process. 

Senator Matonr. You speak of capital investment. What about the 
cost of the material? 

Mr. Morse. A similar reduction in cost also. 

Senator Martone. You say about one-half of the cost ? 

Mr. Morse. I would not like tosay. We are getting into accounting 
and what is cost and it is difficult. Based on our analysis of a Kroll 
plant it would be substantially less. 

Senator Maronr. Substantially less than in the cost of the pro- 
duction of the metal? 

Mr. Morse. Yes. 

Senator Matonr. Do you produce sponge and metal from the sponge 
rolled into sheets ? 

Mr. Morse. No, sir. We have never operated any process which 
produces sponge as it is known. When you say sponge, I assume you 
mean Kroll-type material. 

Senator Martone. That is the only kind that is now commercially 
being used. 

Mr. Morse. One unit would go directly to an ingot. That process 
is a ton-per-day pilot plant which we consider a large pilot plant. 
Parts of that unit have operated, the reaction we know is sound. We 
think the engineering associated with the design and construction of a 
large plant is such that we could not in good faith guarantee to get 
into operation in 1956 with the process but we are “still continuing 
expenditure of funds on it. 

Senator Martone. You think it would require 214 or 3 years to get 
into preeunines ? 

Mr. Morse. I do not know. If we knew 





Senator Matonr. What is this? A batch process? 
Mr. Morse. No, sir; it is a continuous process. That is the only 
process we are interested in. 
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That particular unit was looked at by the GSA people about 2 years 
ago, and they were extremely cooper: itive. They had a technical team 
examine it and they offered to give us financial sup port—at least so 
said orally, we never got to the point of negotiation—in order to 
speed up our activities. 

Senator Matone. Were you then satisfied that you could produce 
the material? You were then experimenting with it. 

Mr. Morse. It comes to the definition of experimenting. 

We had made metal and knew the reaction worked. We felt per- 
haps with Government assistance we could go faster than we would 
be willing to do with our own funds. We have approval of the process, 
that is technical approval. A feasibility report was prepared, and 
then it was our decision not to take Government funds. 

The reason was we felt that conceivably work we were doing on a 
small pilot-plant scale might prove successful sooner and we would 
then be in the embarrassing position of having taken Government 
funds for process A while process B turned out to be the best one. 

Senator Matonge. What is your position now ¢ 

Mr. Morse. Exactly that thing has happened. 

Senator Matonr. The second process has proven to be the best. 

Mr. Morse. Well, it may or may not be in the long run but at least 
it is more adaptable in our opinion to large-scale plant construction 
sooner. 

Senator Martone. And it is a continuous process? 

Mr. Morse. Yes, sir. 

Senator Matone. What would you call the process? Is it a chemical 
process, electrolytic process ? 

Mr. Morse. It is a chemical process. We have worked electrolytic- 
ally and have been producing metal electrolytically for several years 
but we have not been able to develop any electrolytic process which 
seemed to lend itself in our judgment, to a continuous operation and 
would have the engineering chance of success that we think our cur 
rent proposal to GSA has. 

Senator Matone. It is also a chemical process, your second? 

Mr. Morse. Everything is chemical basically I think. It is a con- 
tinuous reaction. 

Senator Matonr. Continuous reaction ? 

Mr. Morse. Yes; we go from the ore through chemical steps to pro- 
duce crystals. It is not a sponge. You have to see it to know what it 
is. It is a combination of different-sized crystals and that is the form 
in which the material comes directly from the process without crush- 
ing or grinding. 

Senator Martone. This material is melted and rolled into sheets? 

Mr. Morse. Yes, sir. 

Senator Martone. Similar to the way the sponge is handled? 

Mr. Morse. Yes, sir. 

We have reason to believe it will melt somewhat easier. We have 
been melting ourselves. We have supplied samples to Rem-Cru, Re- 
public Steel, Mallory Sharon. I do not mean to say we do not have 
difficulty with this process. It is a tough one. 

Senator Matonr. That is your second one? 

Mr. Morse. Yes; but it is the one right now which has the best 
chance of doing the work, going to production in 1956. 
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Senator Mavone. You think with this process you can get into pro- 
duction by 1956? 

Mr. Morse. Late 1956. 

Senator Matonr. What do you consider a large plant? 

Mr. Morse. ‘Twenty tons a day would be the minimum size we would 
want to construct. That is limited not by the reaction but by the cost 
of our raw materials. ‘That has been a significant part of our research 
on how to make starting materials. That is a continuous process and 
has been running about 6 months on a pilot plant. 

Senator Matone. Preparation of your raw material ? 

Mr. Morse. From the ore. 

Senator Martone. You are using the ilmenite ore? 

Mr. Morse. Slag. It is a byproduct from the pig-iron operation 
in Canada. 

Senator Matonr. They turn out pig iron and the slag contains 
ilmenite / 

Mr. Morsr. Yes. We presented a proposal to ¢ mA on August Ly. 

Senator Maronr. This year? 

Mr. Morse. Yes, sir. We made it very clear that additional pilot- 
plant work was required. It was our understanding that the Govern- 
ment wished to proceed as rapidly as possible in the sense that you 
might very well be taking risks which you would not take in peace- 
time. We included in our proposal the idea that we would simul- 
taneously design said build a larger-scale pilot unit concurrently 
while completing our plant site surveys, site clearance, and all the 
things which take 6 or 8 months in a 2-year plant program. 

Senator Manone. You have discussed with the General Services 
Administration then the construction of a 20-ton-per-day plant ? 

Mr. Morsr. Yes, sir; 6,000 tons a year. 

Senator Martone. Wouldn't that be more than 6,000 tons a year? 

Mr. Morse. We like to figure a 300-day year. 

I think that is a conservative engineering estimate on a new process. 

Senator Maronr. Being a continuous process and if it were success- 
ful you would not stop on Sund: ay, would you! 

Mr. Morsr. No, sir. 

Senator Martone. You are merely taking time out in that estimate 
for any improvements or bre akdowns or failures? 

Mr. Morse. Yes, sir. 

Senator Matonr. What is the status of your operation with the 
GSA ¢ 

FRARY COMMITTEE 


Mr. Morse. The people we have talked to in GSA have been very 
helpful and very appreciative and I think so far as I am concerned 
they try to do as much as they can to get this thing started. I should 
point out that there has been some discussion of a committee to review 
pre eSSES 

Il am wondering if you are aware of the Frary committee which 
has done that? We were asked to spend a day with that group. 

Senator Matonr. Who is Frary ? 

Mr. Morse. He is chairman of the Minerals and Metals Advisory 
Board. 

Senator Marone. Is that General Services Administration ? 
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Mr. Morse. That is another Government agency. I cannot tell you 
who runs it. 

Senator Martone. I see. 

Mr. Morse. It is under the National Academy of Sciences, I believe. 

Senator Matone. That is a very well-known and very efficient or 
ganization. 
~ Mr. Morse. Yes, sir, they established a committee, as I understand 
it. of which Dr. I r ary was head and hi id very competent people on it. 
We spent a day with them, as I suspect other people did telling them 
in considerable detail all the processes with which we have been 
concerned. 

A fter our filing of a certificate of necessity, request for certificate 
and a proposal to the National Production Administration which we 
did on August 12, General Services Administration, through the Min 
erals and Metals Advisory Board, sent a subtechnical committee to 
visit us at Cambridge and Dayton and Everett. 

Senator MaLone. Is that a subcommittee of the committee from the 
National Academy of Sciences ¢ 

Mr. Morse. No, sir: as I understand it this was specifically ap 
pointed by General Services Administration. 

Senator Martone. But with outside scientists appointed ? 

Mr. Morse. These were three people we mutually agreed upon as 
being acceptable to learn the details of our process. 

Senator Matonr. What were their names? 

Mr. Morse. James Long of the Bureau of Mines who has been fa- 
miliar with the Kroll process for many years, a very competent engi 
neer, Dr. Old of A. D. Little Co. at Cambridge, a metallurgist, and Dr. 
Reed of General Electric Co. 

Senator Matone. Did they make a decision ¢ 

Mr. Morse. As vet I do not know. I understand from oral conver 
sation with GSA this morning which is the first word I have had since 
the committee saw us that they do not feel we are quite ready to go 
ahead with a full-scale plant and that is correct. : 

Our proposal said that. We are trying to buy time and the only 
way we can buy time is to telescope engineering studies and plant 
design in the same proposal. 

Senator Matonr. You feel your own conclusions are then that as 
yoweonstructed your pilot plant and operated it at the same time you 
are building your large plant that you would acquire the additional 
information necessary before it was necessary in the construction of 
your large plant ? 

Mr. Morse. That is right. 

Senator Maronr. You would complete your pilot plant studies 
ehead of the necessity for that information in the construction of your 
large plant ? 

Mr. Morse. Actually we are doing that now. It is over 3 months 
since our discussions about this and we have gone ahead with our own 
funds on the assumption, rightly or wrongly, that we were going to 
have some arrangement with General Services Administration to 
proceed. 

Senator Maronre. You feel that now you have completed the neces- 
sary pilot plant work ? 

Mr. Morse. No, sir. 

Senator Martone. How long will it take? 
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Mr. Morse. Six months. I think the lawyers would take about 
6 months so we would come out about the same time. 

Senator Martone. That is they would take 6 months in figuring out 
1 contract for you before you secured any Government money, is ; that 

, that 6 months’ period ¢ 

= Morsn. Well, we are trying to overlap this problem 

Senator Martone. I do not understand yet about the ove rlap. In 
other words, if you are doing it simultaneously you would be con- 
structing your maim p ant before you had your information ? 

Mr. Morsr. You would be doing design. You would not actually 
be doing construction. We would be doing design work on the main 
plant while completing engineering data in the pilot plant. 

Senator MALone. Anything that was not quite complete you would 
wait ¢ 

Mr. Morse. Yes, that is the way we did things in the war. 

Senator Matonr. You feel that a good part of your plant would be 
designed before you needed the information to complete the design 
and you would be getting this information in your pilot plant? 

Mr. Morse. Yes, sir. That is particularly true of the raw materials 
preparation. 

Senator Martone. There is a problem but what you feel you will 
whip in time for a continuous design and start your construction of 
the raw material part of the plant in 6 to 8 months. How long would 
it take to construct it and get it into operation ? 

Mr. Morse. Late °56 would be the best we could do. 

Senator Martone. It would be then late 54 before starting it and 
it would take a little more than 2 years? 

Mr. Morse. Yes, it would be running. 

Senator Martone. 20 tons per day? 

Mr. Morse. This is not an easy problem. 

Senator Matone. Do you think there is anything in the problem 
that you will not are 

Mr. Morse. No, s 

Senator ican Wis feel it is entirely safe to go ahead? 

Mr. Morse. To go ahead stepwise. We would not make technical 
decisions until we get further data as a result of pilot plant work but 
| am certain that will come out. We are running on a 24-hour basis 
producing metal. 

Senator Martone. But you do not feel you are taking a chance 
spending Government money that you will solve these problems in 
plenty of time to complete the plant? 

Were you asking for an advance in money or a contract to buy 
your material ? 

Mr. Morse. Our pups was very similar to the arrangement the 
Government has with National Lead, Du Pont, and Crane. We under- 
stand that the Government does not favor the idea of purchasing 
product over a long period of time. We have not discussed that in 
detail but I think I can say we are perfectly willing to take our 
chances on meeting the market price of metal. 

Senator Martone. Whatever the market is, at the time? 

Mr. Morse, Yes, sir. 

Senator Martone. Would you be willing, just for information, it is 
not a committee prerogative, but make a contract with the GSA on 
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he basis of whatever the market price is for the metal if it was not 
readily salable in the open market, they would take it at the market 
price, Whatever it was at that time? 
Mr. Morse. I think about all we want is as good a deal as Du Pont 
s, forexample. We think it would be unfair for us to compete now 
vith two producers who already have a very favorable arrangement 
th GSA with respect to loan and obsolescence of facilities. We 
would have the same problem with a new process. 
Senator MaLont . The evidence does not show you 
ompetition. 
Mr. Morse. They are pretty smart people. 
Senator Manone. It is also a large market ? 
Mr. Morse. Yes, sir. 
Senator Martone. That is your negotiation with the General Serv- 
s Administration in any case as to how this matter is arranged. Are 
here any producers in in any field on this committee from the National 
Academy of Sciences or are they just pure scientists 
Mr. Morse. That is a relative ‘ly 
retired research man. 
Senator MALtonr. Give us the name. 
Mr. Morse. Dr. Frary, Professor Hunter of Rensselaer Polytechnic 
Institute who probably is - 
Senator Matonr. Who is he with? 
Mr. Morse. Rensselaer Polytechnic Institute. 
had considerable experience in the field. 
Mr. Moskovics. aaa father of titanium. 
Mr. Morse. Curtis, I do not know his first name, Director of Ten- 
nessee Valley Authority; long of the Bureau of Mines. 
Senator MALONE. Director of what ? 
Mr. Morse. TVA, Tennessee Valley Authority. 
Senator Martone. Where was he formerly ? 
Mr. Morsr. I do not know. That is the only 
ibout him. 
Senator MAtonr. Just four members? 
Mr. Morse. Yes, sir. 
Senator Martone. Do you have any further information you would 


like to give the committee in regard to this process and its imminence? 


have very much 


small committee. Dr. Frary is a 


He is retired and has 


connect 10on I know 


GOVERNMENT ACTION A FACTOR 


Mr. Morse. I think its imminence depends entirely on the extent to 
which the Government wants to speed it up. I thi 
more than we could be expected to do to date. 

Senator Martone. It is not the pre rogative or ob je tive of this com 
mittee to try to influence you. We are glad to have you here to offer 
any information and if you have anything 
clad to have it. 

Mr. Morse. I should point out, this may be repetitive, that the pro \b- 
lem of producing titanium is not an easy one. In m: iny ways it is 
comparable with some of the atomic-energy prob lems we had in the 
war. I think there is a great deal more industrial effort being directed 
toward process development than perhaps some people are aware of. 
1 do not think it is complete reluctance on the part ¢ 


nk we have doi e 


additional we would be 


f industry to oO 
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ahead. It is a fact that they are not ready to go ahead from an 
engineering and technical point of view. I am sure Du Pont for ex 
ample, with the tremendous organization they have, could expand the 
Kroll process relatively soon and produce more metal. 

Whether they want to, I do not know. 

Senator Matong. There seems to be a widespread opinion that 
there will be a process come up from some source, electrolytic, chemi- 
cal, or some other process, continuous or not, that will be producing 
titanium at a lower cost. 

Mr. Morse. Yes. 

Senator Mavone. That the committee does not know anything about 
and does not intend to go into the technical phases of the subject. But 
we are interested in knowing who is interested in producing it and 
anything about the process they care to tell us about what they think 
and its status. The status of yours is that you are going ahead with 
the pilot plant you hope to get Government money and a contract on 
the same basis the three contracts have already been let and that is 
about the status. 

You have no positive information, you are either 
contract or be refused. 

Mr. Morse. We will discuss it tomorrow with GSA. Unless we have 
GSA assistance at the large pilot-plant level we are going to slow up 
our activity. It seems to me that the function of Government, if there 
is one supporting industry here, should be beyond the research stage 
at least, and certainly there are adequate private funds for that. 

Senator Martone. The function of Government right now is to get 
out of industry except where it is necessary, in the national-defense 
category, I think. 

That is at least our hope. 

This is a national-defense material. 

Mr. Morse. That is right, and that will be the only use for some 
time to come. 

Senator Matone. That is not the evidence. 

Mr. Morsr. Based on present production. It will all be consumed. 

Senator Martone. Based on present production you are not going to 
use it anyplace. 

Mr. Morse. Well, that is about right. 

Senator Matonr. Except make paperweights. I hope to get one of 
those. 

Mr. Morse. Would you like this one? That, as far as we know, is 
one of the first shaped castings with the technique we have developed 
for actually casting titanium and getting a pretty good surface. The 
problems of holding titanium are difficult. 

Senator Martone. I think you will be a better witness after you 
have your talk with the GSA. 

Mr. Morse. Do you want me back tomorrow afternoon ? 

Senator Matonr. We will call you. Thank you very much. We 
will recess until 2 p. m. 

(At 12:45 p. m. the subcommittee recessed until 2 p. m.) 


oiling to get a 
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AFTER RECESS 


Senator Matonr. The committee will be in order. 
We want to make every effort to finish today. If we do not finish 
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and complete the testimony, the chairman considers this so important 
a subject, and the information that is coming to light, that we will 
continue in the morning because we are in hopes that further hearings 
on titanium will not be necessary. In other words, we can invite 
briefs and further information to be filed with the committee if any 
company or any individual has anything further to offer. 

We will start the hearings this afternoon with Mr. E. 'T. Goodridge, 
president, Horizons, Inc., and Dr. Eugene Wainer, director of research, 
Horizons, Inc., accompanies Mr. Goodridge. 

Mr. Good idge, you were here this morning ? 


STATEMENT OF E. T. GOODRIDGE, PRESIDENT, HORIZONS, INC., AC- 
COMPANIED BY DR. EUGENE WAINER, DIRECTOR OF RESEARCH, 
HORIZONS, INC. 


Mr. GoopripGe. Yes, sil 

Senator Martone. You know the objectives of the committee. I 
want to say again that there is no disposition on the part of the 
committee to be anything but helpful. We know we are in a new 
field, as we are in the production of uranium ores. When we held 
2-day hearings in Salt Lake City it was very plain there if we treated 
our American producers one-tenth as well taxwise as we do the 
foreigners, we probably would have uranium ore running out of our 
ears In 2 or 3 vears. 

It is also becoming plain to the chairman of this committee that if 
we listen to the potential and actual users of titanium, and to the men 
who know how to go about the establishing of pilot plants and 
developing new processes in the production of titanium, that we 
could probably bring about the same thing in titanium in about 4 or 
» years. 

We have had 3 years of experience, and very little has been pro 
duced. At the moment we are getting the raw materials from Aus- 
tralia and India, I stppose saving ours like we do every other mineral. 
[hat seems to have been the policy for 20 years, as I read this morning 
from a memo from Mr. White to Mr. Truman, advising saving our 
materials for a couple of generations, and buying them from other 
nations. 

Mr. Truman wrote a letter—I will net say it was based on the memo 
of White—that the policy of the United States was to buy foreign 
naterials and save ours. There is also a little danger in that pro 
cedure, that is, as the General has so well said, and others, that we 
could wake up even in peacetime, and, for example, India could stop 
the shipments of manganese from her shores, just as she did one time, 
without waiting for a war. 

In wartime, regardless of whether India further develops her net 
tral position or whether she joins us or joins our potential enemy, 
according to the testimony of the men I know who plan our strategy, 
if would be impossible to get ships across either ocean in sufficient 
number to get the material. So we could be whipped with sub- 
marines and atomic bomb warfare by destroying the ports without 
very much trouble by anybody. 

Mr. Goodridge, the committee is interested in assisting in getting 
titanium. We are not interested at the moment in covering any other 
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ubjects. Under Resolution 143 we are not finishing until we have 

some expert testimony on the transportation lines that can be kept 

open in wartime, So if you can help us, we will deeply appreciate it. 
You may submit any statement, written or oral. Will you identify 

yourse lf for the purpose of the committee and proceed In your OWli 
ay. 


ELECTROLYTICS PRODUCTION 


Mr. (JOODRIDGE. My hame 1s Kdw in T. Goodridge, president ot Hori 
ZONS, ranaed from Princeton, N. J., and Cleveland, Ohio. 

Horizons, Inc., was formed in 1946 by Dr. Eugene Wainer, the 
former assoc late director of research of the titanium alloy division 
of National Lead. He had been in the field of titanium since 1934. 
Horizons was started to engage in research, physics, metallurgy, 
ceramics, and chemistry. 

In 1949 Horizons was entrusted with a small research contract from 

1e Office ot Naval Research, to develop electrolytic means for the 
production of titanium metal. In the early part of 1950 the initial 
results were sufliciently encouraging to permit the expansion of that 
program considerably and we have been diligently working in the 
field of electrolytics production of titanium since then. 

Senator Matonr. Since 19492 

Mr. Gooprince. Since 1949. 

Senator Matonr. And you have been interested in titanium as a 
metal since 1934. 

Mr. Goopriper. That is correct, sir, There have been electrolytic 
processes developed by Horizons not only in the field of titanium, but 
eight other metals as well. I bring those in to inform you that this 
is a general process for production of metals by electrolytic methods. 

There have been two proc esses deve ee “dl, and we think that the first 
process, which I will refer to as No. 1, is now ready for pilot plant 
production. We have had eneae engineers making sbiedtinn 
studies. 

Senator Martone. They are both electrolytic processes ? 

Mr. Goopripgr. The y are both elec trolytic. To make studies of our 
No. 1 process, we have submitted to the Department of Defense and 
General Metzger in particular the plan to go ahead with the pilot 
working out of the No. 1 process. 

The No, 2 process, although encouraging, at this particular time 
requires a considerable amount of additional research, and we are 
proceeding diligently with that research at the present time, concur- 
rently with our hopes and presentation of the first process. 

Dr. Wainer, who has been directing this research, is more competent 
than I to answer any technical questions that you may wish to ask. 

Senator Matone. I think you have probably given us the important 
nformation for the committee. You are now discussing, I understood 
you to say, with General Metzger and others, the possibility of a 
Government contract / 

Mr. Goopriper. Government piloting of the first process, to prove 
the cost that our engineers have made. 

Senator Martone. You would have the Government take over and 
build the pilot plant and opere ite it? 

Mr. ro ince. No, sir; we would operate it. 
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Senator Matonge. The Government would fun h the money to 
construct the pilot plant / 

Mr. Goopringe. We would hope so; yes, sir. 

Senator Matone. And would they furnish the money to operate Ue 
or would you operate it / 

Mr. Gooprinée. The first phase would not require very long opera 
tion. I think we estimate from 2 to 4 months after the pilot plant 
constructed. After that we would supply, which we refer to as 


phase 2, going to a ton i day, I believe, r. 
Senator MaLtonre. You would | ype to cons eta 1l-te pilot plant ? 
Mr. Goopringr. In phase 2. We have to prove our costs. We feel 
‘electrolytic know-how, sir, is among the best in the world. I say 
it very humbly. I feel it is. It is my opinion, of course. However, 
we have to prove t » olLhe!l people Who al Oompetent in this field that 
hat we think we havea mp! hed h s been done. 
Senator MALONE. then atter you prove the fea bilits of the 
process through a pilot plant, what would be your next step ? 
Mr. Goopriper. It would be to go te ie | tor pel aay plant 


senator M ALONE, Your p lot pl int would be less than 1 ton pe r day ¢ 
Mr. Gooprince. Yes, sir. 

Senator MALONE. Hoy D r would it be? 

Mr. Gooprince. In pounds of production 

Senator MALone. Yes. 

Mr. Goopringe. That is 50 pounds per day, I think. 


Senator Martone. Hoy ong vould it take, u youl judgement, to 
either prove or disp! the process so that you would either want 


to co to the l-ton pilot plant or quit ¢ 
Mr. Goopripcr. Nine months. 
Senator MALONE. Then how long would it take yo to prove 1b, 


wiv = 


in your opinion, through the 1-ton pilot plant to the point where 
you either discard it or go to regular production plant ? 

Mr. (,OODRIDGE. May lL answer that questi n by a Statement, sir / 
lL think we might be able to possibly skip the 1-ton per day pilot 
unit if the results were sufficiently scientifically satisfactory. 

Senator Matone. Then what would you be asking the Government to 
furnish? Money to build the plant itself? 

Mr. Gooprivge. Possibly. 

Senator Martone. I do not think I have any questions. You are 
just in the process of trying to develop your ideas 

Mr. GOODRIDGE. I think they have been de eloped, sir, bul I t nk 
we have to prove them. 

Senator Martone. Proving 

Mr. Goopriper. Yes, sir. 

Senator Matonr. If Dr. Wainer has any furt r information that 
he thinks would be helpful to the committee, the committee would like 
to have it. 

Dr. WAINER. Yes; I would like to make an addition, if In LV. 
These processes are designated ostensibly a electrolytic proce eS. 


the practicability. 


They have some pe uliarities about them that I think might be of 
interest. 

The power requirements on this particular type of approach is ap 
proximately half that for the Kroll process, a e know it. Secondly, 
at least in the laboratory, we are able to make metal, this remains to 
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be proven in a larger scale, of a quality which is at least equal to the 
best of the average as available in the Kroll process. 

Senator Marone. What would be that quality ¢ 

Dr. Wainer. At the present time in the laboratory the quality is 
140 to 150 Brinell. 

Senator Matonr. And that is a workable product ¢ 

Dr. Warner. Yes, sir; that is quite true. 

Senator Matone. You did not want to si ay anything about the process 
further than that? 

Dr. Warner. No, sir. 

Senator Matonr. You are ready for a small pilot plant. 

Dr. Warner. Yes, sir. 

Senator Martone. We are just interested in your procedure. We are 
not here to either direct or request anything from the GSA. That 
is their business. But we will keep in touch with GSA and see what 
they intend to do. So far ve ry little action rece ntly i it seems has taken 
place. Ido hope they equip themselves, if they are the final adminis- 
trator of this program, after the special committee of the Office of 
Defense Mobilization has determined what the amount of such ma- 
terial is necessary. I have understood now from their testimony 
that they are responsible. 

We also intend to take it wp with the Office of Defense Mobilization, 
Mr. Flemming. He has been before the committee, but is not equipped, 
of course, to testify, because he has just taken office. 

Mr. Mansure just assumed his responsibilities a few months ago. 
He is not responsible for anything that has gone on before. But both 
of them will be responsible from now on, and we intend to keep in 
touch with them. 

Dr. Warner. I do not know whether Mr. Goodridge made this point, 
but we have a recommendation from General Metzger’s office, a favor- 
able one, to GSA to proceed with this pilot plant stage operation we 
are talking about. 

Senator MaLone. I may ask at this point if they are authorized to do 
that before any action is taken by the Office of Defense Mobilization 
I am directing this to General Metzger now. Can the General Serv- 
ices Administration take action in pilot. plants without further action 
by the Office of Defense Mobilization, since they have been authorized 
to increase their contracts? Can they investigate and put up money 
for pilot plants on proe eh that. have not been heretofore proven ? 

General Merzcrr. I believe they can, Senator Malone. I am not 
thoroughly familiar with the policy which has been provided GSA by 
ODM. However, I believe they may proceed with the support of 
pilot production if the analysis indicates that it is worth while, the 
analysis which is made for GSA by the boards and groups that were 
mentioned in the testimony of Mr. Ford. I believe they could proceed. 

Senator Martone. I have not vet had any information that the GSA 
is itself equipped to do very much of anything in determining processes 
or the feasibility of such processes. Do you think they are? 

General Mrrzcer. I do not believe that GSA proposes to be tech- 
nically qualified, and for that reason calls upon the Metals and Minerals 
Advisory Board for evaluation of projects and processes which are 
submitted for financing. 

Senator Malone, I think that is the procedure which GSA is 
following. 
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Senator Matone. Apparently with the kind of boards they have, a 
considerable time elapses; is that true‘ 

General Merzcer. From the information which has been submitted 
in the testimony, I believe it is very time-consuming. 

Senator Matonr. We are waiting now to hear from Mr. Mansure 
who has just recently taken office. I have an idea from his testimony 
this morning that he will really make an investigation of what has 
heen going on. 

General Merzcer. I am sure he will, sir. 

Senator Mavone. I think that is all, and we are very appreciative 
of your coming here, and would be interested in keeping abreast of 
your progress, if you saw fit to drop a note to us when you make such 
progress. 

Mr. Goopripgr. We certainly will, Senator. 

Senator Martone. Thank you. 

Mr. Goopringe. Thank you, sir. 

Senator Martone. Mr. Leo Harvey. We have heard Mr. Harvey 
once before, but if he has any new information for the committee, we 
would be very happy to have him appear again. 


FURTHER STATEMENT OF LEO HARVEY, PRESIDENT, HARVEY 
MACHINE CO., INC., TORRANCE, CALIF. 


Mr. Harvey. Thank you, sir. 

Senator Martone. Mr. Harvey, I note you nearly always have that 
piece of angle iron with you. Is ita new kind of angle Iron, or cdo you 
just carry that in defense ? 

Mr. Harvey. That is a little different from the one that you saw the 
last time. We thought you wanted to see a different configuration. 
You saw the long one last time, and we thought you might be 
interested. 

Senator Martone. Mr. Harvey. the committee was interested in your 
process of extrusion of this material. It is the first time we heard about 
it as being a practical thing. While it is not the prerogative or inten- 
tion of the committee to follow through each one of these processes, 
that is the job of the Federal departments, we want to find out what 
the Federal departments are doing. But in order to find out what they 
are doing, we want to hear the actual and potential producers. You are 
a potential producer. If you have some additional evidence from that 
which you gave us in Los Angeles, will you identify yourself for the 
record ¢ 

Mr. Harvey. My name is Leo M. Harvey. I am president of the 
Harvey Machine Co., of Torrance, Calif. I reside in Los Angeles, 
Calif. 

Before proceeding with what I have, I was going to apologize to 
you, Mr. Chairman, because my statements may be repetitious. 

Senator Manone. I think we can say without equivocation that the 
committee has established the fact that the production of titanium in 
volume is a must if we are to hold our own in national defense in the 
air. We have also established in the opinion of the chairman that it 
isa perfectly feasible operation to make this metal from materials that 
can be found and are found in the United States and Canada, and that 
any volume that is necessary within a very reasonable time can be 
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secured. But it is going to take a little work and a little foresight and 
little interest on the part of the Government committees operating 
in this field. 

If you would just proceed now, it does not make any difference about 
the repetition, if it looks like it advances the projects. 

Mr. Harvey. In my own and other previous testimony before this 
committee, it has been developed that the metal titanium which is rela- 
tively new in our economy has very important and necessary uses in 
the defense program of the United States of America. 

Senator Martone. I think we can go further and say it has been es 
tablished that if we do not have it, and any potential enemy does have 
it, we may as well stay home. 


CONTROLLED DISTRIBUTION 


Mr. Harvey. The limited availability of titanium has necessitated 
a controlled distribution of all its present production to consumers 
whose needs are determined to be most important to the defense. The 
development of its fabrication technology and uses has been retarded 
by the lack of supply for fabricators interested in determining the 
properties of titanium and its alloys as it pertains to the operation. 

If the potentialities of this new metal are to be exploited for na- 
tional defense, much larger quantities must be made available so that 
it can be used in the design of strategic end products. The aircraft 
producers have stated that titanium is a necessity in the construction 
of military planes with improved performance characteristics. Its 
value in the military program is not limited to aircraft construction. 

It also has an important application in other ordnance equipment 
and to the Navy. Perhaps it is heresy for one such as myself, who has 
watched, and I va helped, development of aluminum structurals for 
aircraft to talk enthusiastically of another metal. The fact is that the 
aircraft industry has arrived at a point where the inadequacy of pres- 
ent structural materials is a critical factor, limiting the performance 
of faster jet-plane aircraft, now in prototype and awaiting the pro- 
duction line. 

While aluminum alloys of today are the best structural materials up 
to approximately 250° Fahrenheit, planes of tomorrow require mate- 
rials that will withstand temperatures up to 700° Fahrenheit and 
we ‘in airplanes and considerably higher in engines. 

s I pointed out last time, our company has met with engineers of 
every major airframe producer at their request to discuss the possibili- 
ties of providing titanium alloy sections for planes still on the draw- 
ing board. The aircraft industry estimated that it may require 
approximately—and I purposely say approximately because I can 
only guess what it may be—250,000 tons of titanium yearly. 

Fifty thousand tons of this we can expect will be finished extruded 
shapes. It is now clear from the technical viewpoint that titanium 
extruded shapes can be made available. 

I have an illustration of a common component of one of the planes 
in production today. This is a longeron. It was extruded in our 
plant and it is only one example of what can be done with titanium 
alloy. 
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Titanium, the newcomer in the structural metal field, has been 
with usa short time. However, it has already been accepted, and as I 
am always optimistic and confident about our country’s ability to 
ri ipidly deve lop its production methods on a new material, I am cer 
tain that development of a great titanium industry will come about 
quickly. I want to amplify my remarks of some weeks ago and pre- 
sent to the committee certain information and data on titanium in 
aircraft jet engines and on ilmenite, the raw material of titanium. 

With regard to aircraft engines, the high temperature generated 
today in our jet engines requires the use of stainless steel and other 
refractory metals. In many instances titanium could be used, and 
in fact would be desirable both as to service: ibility and weight sav ing. 

With your permission, Mr. Chairman, I shall pass copies to you 
and the members of the committee of an illustration of the source of 
heat affecting the design of an airplane engine. 

The first sketch at the left shows heat radiated from a piston 
engine 

Senator Martone. If you would like to submit this as an exhibit, it 
will be accepted and attached as exhibit No. 1 as part of your testi- 
mony. 

(The chart referred to follows:) 


ENGINE HEATING 








Lt 





Mr. Harvey. As you will notice in the piston engine, the heat is 
contained and dissip: ited in the surrounding air without structurally 
affecting many parts in and surrounding the engine. In the partly 
mounted jet engines more parts are affected, and must be protected 
from the heat. However, the jet engine at the right not only heats 
the engine itself, but affects the major wing and fuselage structure all 
the way from the engine to the tail, as it shows in this picture in here. 

I have in here a picture that we purposely got up for you, Mr. 
Chairman, and it shows a jet engine with the various components laid 
out, and shows where the heat effect will come. 
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Senator Matone. We will accept this map and chart as exhibit No. 
2 as part of your testimony. 


EXHAUSTIVE TESTING REQUIRED 


Mr. Harvey. As we know, an engine manufacturer is always reluc 
tant to place a new material into service without exhaustive testing. 
This is necessary because engine failure can occur in failure of one 
single small component part. Consequently, every engine manufac- 
turer has been conducting tests for the past several years to determine 
the usability of titanium in engine components. 

Indications we have received from engine manufacturers today show 
that in 1955 they could use 50,000 tons of titanium a year and an addi- 
tional 50,000 tons in successive years thereafter until the minimum 
requirements of 250,000 tons per year was obtained. That is the 
minimum, 

Senator Martone. What would be the year you peg as requiring 
50,000 tons ¢ 

Mr. Harvey. 1955. They would produce it in 1954 if they could 
get it. 

Senator Matone. They could have used it now if they had it; is 
that true? 

Mr. Harvey. Yes, sir. 

Senator Martone. You think, however, that is about as fast, in your 
judgment, as they could use it in the engines and in the airplane manu 
facture under our present system of preparation and speed of prepara- 
tion ¢ 

Mr. Harvey. I would not say you could even use that much because 
you do not have enough. I am only going by what the engine manu- 
facturers who make the tests and determine what parts they can use 
titanium in, say. As I explained to you before, an engine manufac 
turer is reluctant to place a new material into service unless it is very 
thoroughly tested, and they are testing it day after day. 

Senator Martone. In other words, we are delayed in the testing 
because the material has not been available ? 

Mr. Harvey. That is right. 

Senator Martone. If it were made available, as you think it now 
could be made available, if emphasis were put on production, do you 
think the test could be made, and in 1954 we could use 50,000 tons? 

Mr. Harvey. I think the engine manufacturers are more acquainted 
with the program to answer that question than we are. 

Senator Matonr. You heard what Mr. Hurley said this morning. 

Mr. Harvey. I will leave it for him to decide the time that he needs 
it badly. 

Senator Martone. I think he was ahead of you in his estimate. 

Mr. Harvey. That is right. 

Senator Matonx. We realize they are estimates. The evidence 
piles up that we could use practically any amount up to 150,000 to 
200,000 tons a year within a very reasonable time if they knew that 
it would be available and could just start designing engines and 
planes to use it. 

Mr. Harvey. That is right. 
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Senator Matone. Is that right? 

Mr. Harvey. That is right. 

Senator MALone. Go ahead. 

Mr. Harvey. The advancement in technology has been such that 

every case titanium and its alloys are being incorporated in our 
newest a most efficient engines. We can expect that with incre rased 
ci velopment and because of volume eve ry component made of tita- 

um that will replace a component made of steel reduces the weight 
pproximately one-half. Therefore, the use of titanium will be a 

ist in our future engines if and when titanium availability can be 
issured., 

[ am further informed that in one of our newest engines a weight 
saving of 250 pounds can be made by the substitution of titanium for 
eel in the low-pressure compressor section alone. 

Senator Martone. Did you hear the testimony of Mr. Hurley that 
i save about 5,000 pounds per engine in the newer engines 4 
Mr. Harvey. That is right. It is reliably recognized that it takes 
ibout 9 pounds of airframe to carry | pound of excess weight. To 
irry this 1 pound of excess weight, it is estimated to cost from $20 
to $100, but in one aircraft company it costs $60. In other words, irre 
pective of today’s high cost of titanium, every excess pound elimi- 
nated from an airplane by substituting titanium may save as much as 
S100, and on the average about $60 in the cost of an airplane. 

Senator Matonr. That would mean that even at the present cost, 
they would use whatever was available. 

Mr. Harvey. That is right. It is apparent that our planes cannot 
truly become more efficient with the use of titanium but that cost 

ivings can be realized even at today’s high price for the metal. 
From this single example of the use of titanium in aircraft and jet 
engines, and from the testimony of many others, it is clear that a 
demand for this new metal is still growing. In order to supply this 
growing demand it is important that we be prepared to encourage and 
perhaps at the outset to nourish a healthy domestic titanium industry. 
To date the methods used for produci ing titanium have been rather 
costly. This is inherent in the development of any metal. As pro- 
ducers gain experience I am certain that more economical methods 
will be found, and the cost of titanium metal will correspondingly 
decrease, 

Along with development of titanium metal technology there must 
be a careful and thorough examination of this country’s titaniferous 
ores. The naturally occurring material from which titanium tetra- 
hloride and titanium metals are produced is largely contained in the 
mineral called rutile. To date no large deposits containing this min- 
eral are known in the United States or in the Western Hemisphere. 
Yet there are large quantities of the element titanium deposits in the 
United States. It occurs abundantly in the mineral ilmenite. This 
mineral is also the source of titanium pigments for use in paint. 

There are undoubtedly large quantities of ilmenite available in 
the United States of America. It occurs quite frequently in certain 
sands. However, the small demand for titanium metal until the last 
few years has not been conducive to extended explor: ation for high- 
grade deposits of titanium-bearing ores in the United States. A pro- 
gram for ore exploration and delineation is the first requirement. 


t 
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This is extremely important, Mr. Chairman. Unless we have ample 
supplies of domestic titanium ore available, we may be seriously 
hampered in the use of titanium for defense purposes if there is a 
world emergency and foreign sources are cut off, as they were in 
World War II. 

Before World War ITI the major portion of titanium-bearing ore 
came from India and Australia. Only within recent years have other 
sources been developed on the North American Continent. Extensive 
deposits are being exploited in New York, Florida, Virginia, and 
North Carolina. 

[Imenite is also being produced as a byproduct of an operation in 
Idaho, and most recently the largest source of the mineral on this 
continent has been opened up in operations at Allard Lake in Quebec, 
Canada. 

This ilmenite is used almost exclusively in obtaining titanium for 
paint pigments. 

Senator Martone. Would you say at that point, Mr. Harvey, that 
there is any difficulty in finding e nough ilmenite ore on this continent 
to serve the industry ? 

Mr. Harvey. I do not think so. We even find ilmenite ore next to 
Los Angeles in the hills of San Gabriel Mountains. There is a report 
by the Bureau of Mines of large deposits near the Hunter Pass. 

Senator Manone. Is not one of the advantages of this material the 
fact that there is known to be an ample supply of the necessary raw 
material in the North American Continent, and probably in the United 
States ?¢ 

CANNOT RELY ON IMPORTS 


Mr. Harvey. There is one more point that IT am going to come to, 
Mr. Chairman, and if I read it through, you will see what I am driving 
at. In view of the strategic importance of this metal, it is necessary 
to compress the technological development of its minerals, its pro- 
duction, its fabrication, and utilization into a few years so that it will 
be available when needed. Obviously we cannot rely on raw material 
that must be imported from across any of the major oceans. The ti- 
tanium tetrachloride now used is produced largely from imported 
rutile. Almost all the producing companies are working on produc- 
ing titanium from ane. No commercial process for such produc- 
tion has yet been produced. 

Senator Matone. Mr. Harvey, you have touched on a very impor- 
tant subject there that is of general interest. For 20 years we have 
been urged in this Nation to save our raw materials and to import such 
materials from foreign sources. Now many of you have testified, in- 
cluding General Metzger of the Air Force, that probably we could be 
cut off from these raw materials, whether it be raw materials for tita- 
nium, raw materials for steel, like manganese that we now get eight or 
nine hundred thousand tons per year from India, and many other ma- 
terials that are included in the 77 materials that this committee is 
investigating. 

We are ordered by the Senate to determine availability of these ma- 
terials in wartime. There would be no more difficulty of getting tita- 
nium materials than there would, we will say, manganese from India, 
would there? They are all in the same category. 


; 
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Mr. Harvey. There is another important feature, Mr. Chairman, 
ind here 1s the oreatest feature of the whole thing. Since titanium 
production is in the development stage today, it is vital for our domes- 
tic titanium industry that emphasis be placed upon deve loping a pro- 
duction process built around domestic ores av: nilab le here. That is 
important, 

Senator M ALONE. You do not agree, then, with the general conclu- 
sion that has been followed for so long here that we have none of these 
materials, that w2 must save what we have and get everything from 
foreign nations ? 

Mr. Harvey. Not from the information I have received on titanium, 
not from the information that the Bureau of Mines has, not from the 
nformation ] can obtain from any other place. 

Senator Mautonr. There is no history that the Bureau of Mines was 


eriously considered in this business of determining what we have 
the United States. ‘This committee is consulting the Bureau of 
Mines, and I agree with you that they are the real authority. You 


may pro eed. 


SUGGESTS PROGRAM 


Mr. Harvey. Now that we know some of the properties of this 


etal, we can no longer afford to permit anythin g¢ but its very rapid 


development. We must have a program as follow 
(a) Promotion of titanium mineral « xp yloration and recovs rv; 
(b) Research on produc tion of titanium: 
(c) Development of titanium alloys; and 


1) Methods of fabricating titanium. 


No one can detract from the large part the Government has had in 
developing the titanium 1 dustry. The basic features of the prese t 
production proces Ss were developed and demonstr: oe by the Bure: 

Mines. [3 risting wnicl planned producti on of tanium metal was 
promoted by the establishment of expansion goals in the defense 


wency. 

We must give credit to the Air Force and its forward-looking Sec 
retary and able Assistant Secretary for Materiel who deserve credit 
for encouraging development of titanium alloy fabricating technique. 

redit also 1s due to the Chief of Production and Resources Division 
of the “tr Force who in carrying out Air Force objectives has been 
most vigilant in furthering development of titanium in all its forms 
for aircraft requirements. 

It is essential for the United States to have a titanium program of 
wider horizon than the presently planned expansion goal for an annual 
output of 22,000 tons in 1956. I believe we can attain self-sufficiency 
in titanium and a defense machine equal to none if private enterprise 
and Government join in a realistic assessment of development of the 
technology of titanium around domestic materials. 

Senator Matone. You keep referring to the domestic materials. I 
judge you consider that vital. 

Mr. Harvey. Yes; I do. 

Senator Martone. You heard the testimony today and you heard the 
testimony in Los Ange les from the airplane produci Ing companies. 
The committee took time out to go to Los Ange les bec ‘ause we couk | 
get Lockheed, Douglas, Boeing, and other lesser companies at one 
hearing without interfering with their time schedule 
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Would you give the committee in a few words your judgment as to 
what we could effic iently utilize in tonnage of titanium if it were 
available and the designers could just forget the availability, the 
same as they do now with steel and aluminum, and start right out 
tomorrow ¢ 

Mr. Harvey. I have stated in here that in the airframe industry 
we estimate they could use immediately, if it is available, 250,000 tons. 

Senator Matone. Annually ¢ 

Mr. Harvey. Annually. The same can be said about our engine 
industry. It is the same thing. Asa matter of fact, it might be more 
vital and more important. 

Senator Matone. You think the same amount? 

Mr. Harvey. Yes. 

Senator Martone. About 500,000 tons if vou could just forget the 
availability. 

Mr. Harvey. That isright. That is not touching any requirements 
that the Navy may have for ships, for the chemical industry. For in 
stance, right now we are developing certain things for the Navy which 
are classified matters. It would help a great deal if these items 
could be made from titanium. 

Senator Matone. Is there anything in the chemical or salt water that 
has to be free from corrosion that would be very advantageous / 

Mr. Harvey. Very much so. 

Senator Manone. You are talking about the present price of tita 
nium ? 

Mr. Harvey. Iam. I do not think the present price scares me at 
all. I want to mention an example. 

Senator Martone. Either in commercial or war planes. 

Mr. Harvey. It would not grow as fast as it would if the prices 


were reduced. ‘The more we make the further prices go down—lower 
and lower. If we have a number of concerns competing with each 


other, we find that each one will see to it that it gets the business, and 
the price will go even lower. I believe that in the United States of 
America we always find new methods and ways of doing things. We 
have always done it so far, and we will do it again. 

Senator Maronr. Mr. Harvey, as to the matter of how fast it would 
be used, I think you agree with practically all the other witnesses that 
it is just the nonavailability of the material that ails us. Where do 
you think we would be headed within the next 5 vears without tita- 
nium in our planes, 5 to 10 years from now, if our potential enemies 
had it available ? 

Mr. Harvey. It would be blasphemy to say it, but I would say we 
would be a second-rate nation. 

Senator Matonr. Were you here vesterday 

Mr. Harvey. Yes: I was here half a d: ay. 

Senator Maronr. The testimony showed yesterday that we sent 
samples to Austria of our material. IL presume they are still not 
very far from Russia. 

Mr. Harvey. Yes: I know it is pretty close. 

Senator Martone. Would you approve giving samples of your ma 
terial that you wanted to keep ahead of a potential enemy in the manu- 
facture, giving them samples / 

Mr. Harvey. Definitely not. 


¢ 
i 
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senator MALONE. Mr. Harvey, do you have ye irthet Statement t¢ 
make ?¢ 

Mr. Harvey. That isall I have, unless you have any questions 

msenatol M ALONE. You have inswered my que stions, that it Is a 
nust material, and vou could use a half million tons a year when 
ever itisavailable. Is that what I understood you to say ? 

Mr. Harvey. That is right. 

Senator MALONE. Deseribe this material you have in front of you. 

fr. Moupry. My name is G. A. Moudry, chief metallurgist of th 
Harvey Machine Co. This wis developed partially, this section to 
tally, in conjunction with the Air Foree under General Metzger’ 
eroup. Our problem was to extrude titanium, which supposedly could 
not be done. In the production of an aircraft, and in the structure of 


he aircraft today, we tie if tovether with extrusions and forgn vs 
Forgings and extrusions are ben og made. This section was extruded 


three of the toughest alloys today. 

Senator Matone. What material does it include / 

Mr. Movupry. That particular section is chromium and aluminum, 
99 percent titanium. That smaller section there was machined fron 
1. section lke this [indicating |}. It has a tensile strength of over 
50,000 pounds per square inch. 


Senator Mantorr. Pound per square inch. 


Mr. Moupry. Yes. It is actually a structural part of the plane now. 
There are four pieces holding the tail onto the T—33. In that section 
! a al : ] +] } ‘ ? Bon ] ] P 
cver there showing how the hot o ses pass through, you have to have a 
teel or titanium structure to v thstand the heat n today’s trainer. 


‘T his trainer was clesigned before the Seco1 cl World War. Today 
that section is produced DY rolling tainless steel in two sections and 


putting doublers on the top and bottom to make a taper. By going 
to a stainless steel extr ( na form like that they wet a higher 
efficieneyv in the section and ive 3 pounds per prece. This was pro 
duced in titanium to see what would happen. It is this section 
machined down here, with no finish added to it. hey can save 40 
percent more in the secti DY using t 


IS] r 
valuable that they are voing to the Air 
that shape on today’s trainer plane. 

That is a typical section that will be produced, that and forgings, 

airplane structures of tomorrow. 

Senator MAtonr. I understand from your testimony that you would 
have no difficulty turning out any number of such shapes or as a matter 


nium The section is so 
] 
I 


Force to ask if they can put 


of fact, any practical shape that might be desired. 

Mr. Moupry. That is correct. 

Senator MALonr. By the extrusion method. 

Mr. Moupry. That is correct. 

Senator Martone. I think you have contributed more to the com 
tnittee even than you did in Los \ngeles. Thank you very much, Mr. 
Harvey. 

Mr. Harvey. Thank you, sir. 

Senator Matone. If vou have anything further to offer, you may 
send it in. 

We have Dr. A. B. Kinzel, of the Union Carbide & Carbon Corp. 
Dr. Kinzel, we have all heard about Union Carbide. We have all 
heard from hearsay and reading the paper about the material they 
turn out. They are a very efficient company, and have been over 
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the years. Would you identify yourse If for the record? You know 
the objectives of the committee. Will you give us any information 
that you think will be helpful. 


STATEMENT OF AUGUSTUS B. KINZEL, PRESIDENT, UNION CARBIDE 
& CARBON RESEARCH LABORATORIES, INC., AND VICE PRESI- 
DENT, ELECTROMETALLURGICAL DIVISION, UNION CARBIDE & 
CARBON CORP. 


Dr. Krinzev. Iam Augustus Kinzel, president of Union Carbide & 
Carbon Research Laboratories, Inc., and vice president of the Electro 
metallurgical Division of the Union Carbide & Carbon Corp. 

We have been interested in titanium in one form or another for 
decades. In 1940 we hired Dr. Kroll, who came over from Europe 
at that time. He worked in our laboratories for 5 years. He had 
the process on a laboratory scale at that time. 

Senator Matonr. Who was Dr. Kroll, for the record ? 

Dr. Kinzen. Dr. W. J. Kroll is a Luxembourger. 

Senator M ALONE, You are talking about Kroll Q 

Dr. Kryzext. K-r-o-l-l, the famous Kroll of the Kroll process that 
we have been hearing about in connection with titanium. 

That same Dr. Kroll worked for us for 5 years and left us to join 
the Bureau of Mines. The parting was amicable and pleasant. He 
left us because our appraisal of his process indicated that it was not 
ready for a financial civilian venture at that time. 

We have continued to experiment on titanium metal production, 
research of both the fundamental variety and applied. We have been 
interested in processes developed by others. We have investigated a 
great many and taken options on some. 

About 2 years ago, perhaps somewhat longer, a representative of 
DMPA came to us to know whether we would help in providing ti- 
tanium sponge. We explained at that time we were not ready to do 
so, but would advise DMPA when we were. We have been working 
diligently on a very particular process conceived by our own people, 
and have gone through the 1-pound scale, 5-pound scale, 100-pound 
scale, and 500- pound scale. When we reached that stage, we then 
did advise the successor to DMPA that we were in a position to talk 
to them about supplying metal. 

All this, by the way, was done with our own money and it was not 
held up for lack of funds at any time. At the present time we are 
constructing a prototype unit which we expect to be completed very 
sarly next year. 

SUPER PILOT PLANT 


Senator Matonr. What do you calla prototype unit? 

Dr. Kryzev. It is a super vilot plant, if you will. Perha 8 let me 
put it differently. It is a pilot plant which is much more akin to an 
individual unit of a large plant, than the smaller pilot plant ba 
be. Our process comprises the sodium reduction of titanium tetr: 
chloride. It has been stated that the making of titanium metal is a 
difficult proposition. It is. I would like to emphasize the difference 
between feasibility and practicability in the making of titanium 
sponge or crystal. 


| 
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There are dozens of processes that are feasible. To be practicable 
one must have a process that can be engineered in such a way as to 
insure uniform product of high quality day in and day out. The 
quality of the material that we have been making has been between 

i145 and 155 Brinell. We think we can do better. But as I stated to 
the special committee already referred to, in view of the experience of 
others in going froni large pilot or even prototype to production, we 
would not be willing at this minute to guarantee the quality better 
than now required, even though we might expect to produce it that 
Way. 

When we were ready, which was some 6 months ago, we advised the 
successor to DMPA, and then on October 19 appeared before the 
Frary committee and told our story with respect to the development 
and the stage at which we were. The stage at which we were was 
that we were prepared to recommend to our management that we 
build a plant to produce 10,000 tons a year with our own corporation 
money, asking nothing of the Government except that we did require 
some assurance as to the fact that there would be a use for the output 
ot the plant, assuming the output met specifications, of course. There 

ius been discussion along those lines since then, as yet inconclusive. 

Senator Martone. What kind of a contract have you requested for 
such guaranty ? 

Dr. Kinzev. Primarily a firm purchase contract for 20,000 tons of 
material. 

Senator Martone. Per year? 

Dr. Kinzex. No, just total. Ten thousand-ton plant and just a firm 
contract for 20,000-tons purchase. 

Senator Martone. At what price? 

Dr. Kinzer. At the present current price of $5. 

Senator Martone. You would turn out seen material ? 

Dr. Kinze.. Sponge or crystal. It is a matter of definition. 

Senator Maronr. But it would be per pound for the sponge or 
crystal material ? 

Dr. Kinzev. That is right, material ready to be remelted. 

Senator Martone. No advance money from the Government ? 

Dr. Kinzet. No advance money from the Government. 

Senator Martone. What kind of a reception did you get ? 

Dr. Kinzeu. As I say, as yet the response has been indecisive. 

Senator Martone. How long have you been discussing the matter 
with GSA? 

Dr. Kinzex. In detail since October 19, and on a broader basis before 
that. 

Senator Matone. What would this plant cost you to build, equip, 
and start production ? 

Dr. Krnzev. As an estimate, approximately $35 million. 

Senator Matonr. Which you would furnish yourself? 

Dr. Kinzer. Which we would furnish. 

Senator Matone. At $5 a pound for the amount that you want the 
guaranty for, what would be the total amount of money ¢ 

Dr. Krxzex. Two hundred million dollars worth of material. 1 
might add that we were perfectly willing to consider modifications 
involving amortization of the plant for any portion of this 20,000 
tons that they did not see fit to purchase in the future for one reason 
or another. 
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Senator Mavonr. What you are offering the Government then is a 
guaranty of quality desired by industry and a definite amount of 
titanium at a certain date. 

Dr. Kinzet. That is right. 

Senator Matone. At the price they are now paying and gambling on. 

Dr. Krnzev. That is right, sir 

Senator Martone. If I were just judging from a distance I would 
say that is the best offer they have had. 

Dr. Kinze.. We feel we have come a long way in our engineering 
and development and have a sound basis on which to take such an 
offer. 

Senator Matone. In other words, they risk no money until they get 
the material. 

Dr. Kinzev. That is right. 

Senator Matonr. The only risk they take is that it may be cheaper 
by some other process by the time you are in production. 

Dr. Kinzex. That risk, plus the other risk that for some reason or 
another not apparent, there may not be a use for the material in which 
case they would stockpile it. 

Senator Mavone. | might say from the evidence we have had from 
three hearings that there was very little gamble that you will not need 
all the material you can get at that time. 

Let me ask you again, what would be the date of your going into 
production if you had the contract tomorrow ¢ 

Dr. Kinzet. Two years from the time of the contract. 

Senator Martone. And then 2 years production from then? 

Dr. Kinzev. That is what would be concerned. Presumably that, 
wr there might be some modification of that. As I stated previously, 
we were talking broadly 20,000 tons. 

Senator Matonr. Was there any other provision in this offer, that 
is, something like a certain amount of margin per pound if they did 
not take delivery of the metal ? 

Dr. Kinzev. Yes. That is what I referred to a moment ago where 
| said a modifi¢ation whereby if they did not take this material, they 
could pay a certain number of cents per pound for that which was 
not taken in order for us to amortize the plant. 

Senator Matonr. Would you care to testify to that? 

Dr. Kinzex. If I remember, that came out to 85 cents a pound if 
the plant finally costs us the $35 million predicted. But this would 
be modified in line with the cost of the plant. 

Senator Martone. In other words, if they wanted to close out the 
contract, and not take any titanium at all, they could give you 85 cents 
per pound, and that would be the cancellation clause. 

Dr. Kinzet. Yes. Another way of stating it might be that they 
would pay amortization for—— 

Senator Matonr. What would that amount to in actual money 

Dr. Kinzer. If they did not take anything, it would amount to $35 
million. It was based on that. 

Senator Matonr. That is the gamble they are taking, and no gamble 
at all if your product does not meet specifications and is not delivered 
on time. 

Mr. Krinzev. If our product did not meet specifications and is not 
delivered, the Government has no gamble. 

Senator Matonr. They are waiting for a better offer apparently. 
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Dr. Kinzen. Overall it is a continuous process; yes. I might add 
rimarilv because origin lly we had been requested to do so. 

Senator Matonr. Your testimony, I think, is very helpful to the 
mmittee. At least it hows that a very responsible company 1s 


lling to gamble its own money in the production of the metal 
e present price, I think that is very, very helpful testimony. We 
ink you very kindly. 
If vou have anything at any time to offer the committee, will you 
a ~ it in brief oe to the committee ? 
. Krnzet. Yes, si 

Senator MALonr. Thank vou. 

Dr. Kinzet. Thank you, s 

Senator Matonr. Before you go, I might say I thought you had 
testified that your process is a continuous process. 

yy. Kinzet. It is broadly continuous, but has one batch step therein. 
One discontinuous step in it. 


Senator Martone. But at the end it is a continuous process ? 
Dr. Kinzev. Overall it is a continuous process; yes. I might add 
it this business of continuous or discontinuous process is among 


other things something of a matter of definition. In the metallurgical 
world at large, many of our processes are continuous for the most part 
th a few discontinuous steps therein. 

Senator Martone. I do not think the committee is too much inter- 
ested as to the process. It would have to be a satis factory process. It 
is the quality and the amount that is apparently worrying everybody 
now, 

Dr. Krnzev. If it were not satisfactory from the standpoint of 
quality, I can assure you we would not think of risking our money 
this way. 

Senator Matonr. Your company being a very successful company 

na financial way, the reason you are going into the business, and the 
reason you are interested in it in the first place is to pay dividends to 
stockholders, just like any other sensible company. 

Dr. Kryzeu. We are interested in the metals business. 

Senator Martone. You are interested in this because it is a new field 
and by getting in that early, you feel you can be a competitor. 

Dr. Kryzen. That is correct, and add to that that the largest part of 
our business is winning metais from ores. 

Senator Martone. Just speaking as one member of the Senate, I am 
glad you are interested in this. It means that substantial people are 
interested in the metal and it means there is a future in it, or you would 
not be interested in it. 

Dr. Kinzeu. Yes. 

Senator Martone. Thank you. 

Dr. Kinzen. Thank you. 

Senator Martone. Is Mr. Gerdan of the Allison Division of General 
Motors here? 


STATEMENT OF DIMITRIUS GERDAN, CHIEF ENGINEER, TURBOJFT 
ENGINES, ALLISON DIVISION, GENERAL MOTORS CORP. 


Mr. Gerpan. Yes, sir. 

Senator Martone. You have heard the testimony generally and you 
know the objectives of the committee. You may proceed in your own 
way. Do you have a prepared statement ? 

39888—54—pt. 333 
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Mr. Grrpan. I will read portions of it. My name is Gerdan; I am 
chief engineer of the turbojet-engine activity of the Allison Division 
of General Motors Corp. I brought with me Mr. J. L. Goldthwaite, 
who has headed up the critical materials engineering activity for the 
same division. 

I will read a portion here of a prepared statement, which I will send 
later to the e pen 2. 

Titanium and its alloys are light and strong, leading to reduction 
in weight and Lapiurens nt in performance of aircraft gas turbine 
engines. Its relative immunity to corrosion simplifies many design 
and maintenance problems and leads to savings in strategic metals. 

Of those various advantages, weight reduction is by far the most 
important. Present disadvantages are its scarcity and high cost, difli- 
culties of fabrication, deficiencies and irregularity of quality of the 
current alloys, and the economic waste due to inability to reclaim 
scrap. 

These are purely temporary problems which now impede progress, 
but the sy will largely dis appe ir with greater e Xperience, We have 
had the benefit of centuries of experience with ferrous alloys and 
l or 2 generations with magnesium and aluminum, whereas the sum 
total of experience with titanium metals covers roughly about 10 
years, 

In comparing titanium with steel, the present strong titanium alloys 
are as strong at moderate te mperatures as most of the heat-treated 

alloy steels used in engine construction. They weigh only six-tenths as 
much as steel. The same ratio holds between the soft unalloyed grades 
of titanium and the milled steels. 

Therefore, many steel parts can be converted directly to titanium at 
no sacrifice in strength, and with a 40-percent savings in weight. In 
comparison with sieuiienain and magnesium, titanium is 2 to 3 times 
as strong as our finest grades of aluminum alloys. 

Senator Matonr. That is for the same weight. 

Mr. Gerpan. In this case it weighs less than twice as much com- 
paring it strictly on a physical property basis. Again these same 
strength ratios hold ae the soft grades of titanium and the softer 
grades of aluminum and magnesium. 

The opportunities for direct substitution of titanium for magnesium 
and aluminum in current turbine engines ave relatively few and unim- 
portant at the present time. These are going to be important, however, 
in the future when the higher operating temperatures arising from 
transonic and supersonic flight obtain in engines. The strength of 
pot aluminum and magnesium fall off very rapidly with increases in 
temperature. 

lor example, the very best aluminum and magnesium alloys retain 
half their room-temperature strength at about 400° Fahrenheit, and 
are practically useless above 500° Fahrenheit. Many of the steels 
are useful up to 1,000° Fahrenheit, and some of them at higher 
temperatures. The present titanium alloys, those actually available 
for use, retain half strength up to about 800° to 850° Fahrenheit, and 
are comparatively weak at 1,000°. 

So you see that titanium fills that gap of 400° to about 850° that 
neither aluminum nor magnesium will handle. It will fill that gap 
at 40 percent less weight than steel for the same purpose. 
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WEIGHT SAVING IMPORTANT 


We understand there are new titanium alloys in the pilot stage which 
promise to raise the temperature limits by another 100° to 200 
Fahre nheit. We also understand there is comparatively little pros- 
pect of usefulness above 1,000° Fahrenheit. The prospects for use 
fulness where strength is an important factor are good. If we look 
at the aircraft gas turbine engines, say the turbojet and the turbo 
propeller engines, we will see that with the currently available ma 
terials, the most lmMportant applic itions of titanium arise in the com 
pressor ection, or what has been referred to as the cold section of 
the engine. In a particular engine which has been studied the com 
pressor rotor assembly was approximately 900 pounds as made of 
teel throughout. Converted essentially 100 percent to teniain. it 

ould weigh approximately 570 pounds, or a direct weight saving 
ol iLround 330 to 340 pounds, 

This particular weight saving of itself is quite important, but 
there are also some further indirect savings. This rotor must be sup- 
ported on hearings which must be supported in housings and so on, 
and under the various loads that are applied to an engine during 
maneuver in flight those loans are taken out through these supports 
and whatnot, so if the rot: ting element itself is liehter, those support 
] mbers in turn can be livhte Tr. | here are other uses throughout vas 
t Ce ee for titanium, and we might just rather rapidly sum- 

1\arlze those by stating that in my opinion any way, and those of my 
associates, it appears that approximately 20 to 25 percent of current 
curboted engines of a total finished weight of such an engine Ce uld be 
used as titanium. 

I think some figures somewhat higher than that have been given, 


but this is our particular estimate with currently available alloys. If 
we look at that in terms of, let us say, World War Tt experience, I be- 
lieve our peak production in any one year of engines, in this case 


purely piston engines, e ngines of 1,000 horse odie or more, was around 
100,000 units. Those engines would be used both in combat aircraft 
and in the supporting transport aircraft. Let us say now we are in- 
terested in building 100,000 turbojet engines a year, and let us just for 
the sake of this particular analysis assume that each engine weighs 
3,000 pounds in the conventional materials. 

Now let us assume that 20 percent of each engine can be built out of 
titanium parts. In other words, 600 pounds of finished engine weight 
would be made of titanium. 

Let us also assume that for each pound of finished engine part we 
need 4 pounds of mill stock, forgings, and soon. So each engine would 
then consume 2,400 pounds of metallic titanium, converting back to 
sponge, aa we understand that there is about a 60-percent recovery 
of sponge in the mill product; that means 4,000 pounds of sponge 
would be rele! ired per engine, or 2 tons per engine. At 100,000 
engines per year, that is 200,000 tons of sponge. 

Senator Martone. The number of engines you are considering there 
is the number turned out by all the engine manufacturers. 

Mr. Gerpan. Yes, sir. That is engines of a category that would be 
used in combat aircraft and supporting transports. No trainers are 
counted in that at all, or liaison aircraft. 
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Senator Martone. About 200,000 tons in the main construction field 
of the engines for aircraft purposes. 

Mr. Gerpan. This is turning out finished engines. Actually the 
figure is quite a bit larger than that. If we assume now we have 
100 percent spare parts, the figure becomes 400,000 tons. All of this 
is taken without scrap recovery being considered. In other words, you 
need 400,000 tons of sponge, assuming that scrap recovery does not 
exist. 

Senator Martone. It does not exist now. We understand that there 
has been quite a bit of progress mi ace recently. 


Mr. GreRDAN. ii points oul the 11 po rtance of developing methods 
* reclaiming scrap. It is highly essential that be done. A little 
arher this morning, I believe, someone mentioned the cost of 


\ 


weight in an aireraft. Last evening we sat down with Mr. E. A. 
hmued, who is vice pre ident in charge of engineering of Northrop 
Aircraft, and who is remembered best in the industry as having been 
responsible, if any one man can be called responsible, for the design 

of the F-51 in World War II, and the F-86, which played such an 

extremely fine part in the Koren war. We estimated last night that 
if we would take a modern high performance, twin engine aircraft 
weighing 100,000 pounds, and having certain performance charac- 
teristics, and further we assumed it had 2 powerplants of 5,000 pounds 
apiece, or 10,000 pounds total weight. If we made a 20-percent 
saving in the weight of each engine, or a total saving of 2,000 pounds 
in engine weight, that aircraft then for equal performance and equal 
anit could be built for an all-up gross weight of 88,000 pounds. 

The 12,000 pour ds saving is in the all-up gross weight of that par- 

ticular plane. That is not a figure that should be used generally, 

because the weight savings that can be accomplished in an airplane 
depend first on the basic mission of the aircraft, its initial design 
characteristics, its powerplant, and so on and so forth. 

Senator Martone. What you are telling the committee is that if the 
frame designer knows what the engine is going to weigh when he is at 
work, then he knows what he can save in the preparation of the 
aircraft. 

Mr. Grerpan. He is going to make a lighter aircraft; yes, sir. In 
that particular case the aircraft weight is reduced by 12 percent, which 
means that we could get nine instead of eight aircraft. 

Senator Martone. That is very interesting. You are speaking now, 
I assume, on what is now considered practical through experiments 
if the material were available so you did not have to look back. 

Mr. Gerpan. If it were available and if we knew just a little more 
about it. Knowing a little more about a material is again like 
the old saw about the chicken and the egg. If you have more material, 
you can find out more about it. 

Senator Martone. It would not take you long to learn about it if you 
had plenty of it. 

Mr. Gerpan. I do not believe so. We have learned quite a bit about 
it with the extreme scarcity of the material. 

Senator Martone. In other words, it is comparable to getting out of 
the pilot-plant stage and the manufacture. 
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FULL USE IN 1957 


Mr. Gerpan. That is right. We are not ready to use it on a large 
S¢ ile. However, it would not. be too long before we would be ready 
to use it ona large scale. 

Senator Martone. If you had plenty of it available, what would be 
your estimate of time until you were making full use of it? 

Mr. Gerpan. I would say that we could consider using it in every 
engine that we build during the latter part of 1956 and fully in 1957. 

senator MALONE. If it were available very soon ? 

Mr. Gerpan. If it were available very soon. 

Senator Matonr. And you can be assured it would be available in 
quantity within a reasonable time 

— Gerpvan. We would have to have more available for our own 
tes ting purposes, I believe one of the things that should be done is to 
build a certain quantity of er oh in the industry for service tests by 
the Air Forces. A quantity of about 200 could be used to obtain 
gre atly y needed serv ic e history. The qué intity me ntioned above would 
be the total supplied by sever: al engine manufacturers. 

Senator MALONE. But that 1 ju cle pend nt on ge tting the material 2 

Mr. Gerpan. That is corre 

Senator Matonr. Where do you get your material now ? 

Mr. Gerpan. We have obtained our material from Rem-Cru and 
some from Titanium Metals, I believe. Frankly we have not used too 
much of that. Most of our material has come from Rem-Cru 

Senator Matonr. Thank vou. Go ahead. 

Mr. (TFERDAN, This exhil it might SnHow the relative size of pieces. 
The largest piece made yet to date isa compressor disk forging. You 
can see that comparing with that man. We have run the gamut of 
sizes in between. 


Senator MaLonr. We ae like » to present this as an exhibit ? 

Mr. Gerpan. We will send that as part of our brief and photographs 
of our blades also. 

Senator Martone. When received it will be made a part of your 


testimony as an exhibit. 

(The information was not furnished at the time the hearings were 
printed. When furnished it will be included in the committee files.) 

Mr. Gerpan. I would like to add one thing to the various recom- 
mendations that have been made today to encourage the development 
of titanium ore processing, the development of the metal itself. I 
think that this country should plan a se ges titanium production so 
that a reasonable proportion of the metal can be diverted to civilian 
applications. I have been informed that the dai ry industry, for one, 
could use large quantities of titanium for pasteurization equipment. 
The very finest of existing corrosion resistant materials are subject 
to considerable attack in the presence of milk. By making a propor- 
tion of the production available to civilian application, I think we 
will hasten the development of improved grades in a wider variety of 
alloys. 

I think we have seen the same sort of thing happen with aluminum 
and magnesium, and there is a very close parallel in this case between 
this new material and those two previously “wonder” materials. 
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Today we have discussed its use for war purposes exclusively, but I 
would like to again reemphasizee that rapid development will be aided 
by civilian uses. 

Senator Martone. You have heard the testimony, and you are 
the business of manufacturing engines, and no doubt know something 
of their actual use and their efficiency and their competitive advan 
tages. Suppose our potential enemy were ahead of us in the pro- 
duction of such war material and war planes, and we were forced t¢ 
compete in actual battle with the type of plane we are now turning 
out, What would be your judgment of the general results / 

Mr. Gerpan. It would be somewhat like, shall we say, a welter 
weight fighting a first-class heavyweight. He might be able to buzz 
around and annoy him for a while, but if he ever got hit, it would 
be curtains. 

Senator Martone. Your judgment then, and you are in the business, 
is that unless we keep at least abreast of this business, and we certainly 
ought to keep ahead, then we better try to make some other arrang: 
ments instead of meeting an all-out fight. 

Mr. Gerpan. You can never afford in military technology, as has 
been put several times today, to be second best. You cannot afford it, 

Senator Matonr. There is no second best in an airplane squadron 
for very long. 

Mr. Gerpan. No, sir. 

Senator Matone. That is the impression that the chairman of this 
committee has yy Lined in the discussion of this mate rial, Therefore, 
it has been rather hard to understand why with 3 or 4 years, realizing 
this to be a fact, that we are still talking about such small amounts of 
titanium, especial) since we have all the raw materials in the United 
States and nearby areas inc anada that are necessary and have so many 
operators and producers that want to get in the business, and so many 
producers of the war and commercial planes from the engines to 
frames clamoring for the material. What would be your explana 
tion of this delay ? 

Mr. Gerpan. In the early phases, and by early phases, I am cover 
ing the period approximately 1947 to 1950, those of us who must put 
the material to its end use did not know enough about it. 

Senator Matone. Three or four years ago. 


Mr. Gerpan. That is right. We would receive small samples. They 
could be used for metallurgical laboratory investigations. Very few 


of them were of sufficient size even to do something like that with. 
Much must be known about a material before it can be used in engi- 
neering design. We must be able to depend upon uniformity of 
physical properties, quality, etc. in order to make successful applica 
tion of a material. This was lacking. 

The next phase was one of devoting much of our engineering effort 
to getting going for the Korean conflict. So instead of being ‘able to 
assign our most able de velopment engineers to the exploitation of this 
particular material, we again had approximately a 2-year period in 
which our top de ‘velopment men were more concerned with the devel 
opment of existing engines and existing designs and so on. That is 
beginning to change, however. 

Senator Martone. That was one way of delaying our operations 
here. 
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Mr. Gerpan. Yes. 

Senator Martone. How long has it been since you have realized the 
potentialities of this material and its probable practical use? 

Mr. Gerpvan. We first became interested about 6 years ago. The 
first laboratory samples were obtainable in 1948. We have been mak- 
ing engine parts and testing them in one form or another for about a 
3-to4 year period. 

Senator Martone. Go right ahead if you have a further statement. 

Mr. Gerpan. I believe we were speaking about various stages in 
the use of this material. Part of that period was also consumed in 
learning how to use the material. Most of our applications at first 
would use the material in the form of forgings. We had to develop 
know-how in working the material and subsequently machining. That 
part of the program has come along quite well, not only in our com- 
pany, but in various companies throughout the industry. We have 
had to look at other phases, and I think this again is a factor that 
should receive careful attention—I am sure that General Metzger's 
people have been doing this—in the case of the very large forgings, 
there are a limited number of large hammers in the country that can 
turn out those forgings. There are also a limited number of large 
presses. As a result we and other users should turn our attention to 
other methods of fabricating those large forgings. 

One of those methods unfortut ately I do not think should be dis 


) 
I 


cussed here. However, General Metzger’s people are completely 
familiar with it. I just want to use that to point out the need for 
using what may appear to be unconventional approaches in the work 
ing of the material. 

We have to look at not only getting sponge, but these other things 


before we find a wide usefulness. 
VITAL IN WAR PLANES 


Senator Matone. As I understand your testimony, Mr. Gerdan, you 
consider the material a must in future war planes? 

Mr. Gerpan. Absolutely. 

Senator Matone. And very important in commercial planes. 

Mr. Gerpan. Absolutely. 

Senator Martone. And you consider that there are no problems In 
front of you that cannot be props rly adjusted if you have the material 
available. 

Mr. Gerpan. I know of none that cannot be solved. 

Senator Martone. It is just like any new material coming on the 
market. 

Mr. Grerpan. That is correct. 

Senator Matone. Then you would say that right now the emphasis 
must come from some place to emphasize that importance and to 
secure the material. 

Mr. Gerpan. That is correct. 

Senator Martone. If I understand your testimony, there is little 
danger of overproduction in the next 2 or 3 years. 

Mr. Gerpan. I would say there was little danger in the next 10 
years. 

Senator Martone. Do you believe as many have testified that while 
the civilian use for this material is relatively unknown because it has 
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not been available, that probably a great amount of the material would i 
go into civilian use almost immedi: ately if it were available, and it 
impossible to see the end, as far as maximum use is concerned ? 

Mr. Gerpan. That is correct. I talked with a suppher of dai 


equipment not too long ago Just this last summer, as a matter ¢ 

fact—and he stated that he had been approacl hed - representat ives 
of the dairy ind istry who wanted equipment mi ade at tod: ays price 

for the material. 

Senator Martone. I was talking about today’s prices. 

Mr. Gerpan. At today’s prices, they could use it in civilian work 

Senator Martone. In other words, it eliminates replac ement of ma 
terial enough so that the price is no obstacle 

Mr. Gerpan. That is right. 

Senator Martone. Of course, if, as we hope, the price would com 
down through volume, which it always has in every other material, 
and you have heard the testimony that the pr ice can be materi ally re 
duced and will be materially reduced when we are able to get into 
production, if it comes within 100 percent of the cost of steel and 
aluminum and magnesium, it would be your judgment, if I gather the 
right impression from your testimony, that the use would be almost 
unlimited. 

Mr. Gerpan. Yes, I would say its use would be away beyond any 
thing discussed today. I want to refer again to this dairy indus try. 
I do not want . seem to be harping on that particular thing, but 


as I understand it, the materials used in the pasteurizing equipment 
today are those same alloys that we use very extensively in gas tur 
bine engines i W e have to see the significance of that. Those pal 


ticular materials are materials that could find themselves in short 
supply in wartime. If we can substitute North American material for 
some of these that have in the past been brought from overseas, sub 
stitute a North American material for a civilian material essential 
to our economy, war or peace—— 

Senator Martone. That is a civilian material where the raw ma 
terials come from foreign nations across the major oceans. 

Mr. Gerpan. That is right, and if we could use these rich alloys 
that are now used in the dairy industry in our engines in wartime, 
we would be obviously better off all around. 

Senator Martone. You consider that as an item in your prepara 
tion for war, to have the raw materials available on this continent 
or in this hemisphere ? 

Mr. Gerpan. In our design work in trying to eliminate the usagt 
of certain critical elements in the engine—— 

Senator Matonr. What are some of the critical elements? I am 
asking you because I am impressed with your testimony as an engi 
neer. 

Mr. Gerpan. The first of them I consider is to be human labor. 
That is the first and foremost. Then columbium, chromium, nickel, 
tungsten, molybdenum, cobalt, and in this particular case, titanium 

Senator Martone. That would depend on the type of warfare we 
wage, and the number of men necessary. This committee has give! 
that some thought, to. If you go into the air and under the sea, then 
it may not be necessary for mass land armies. As a matter of fact, 
one of the major nations has already indicated that they have no in- 


aie ait ue 
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tention of joining any land army outside of their own borders because 
it would be ineffective. 

You would be interested, I think—it is already in the record—in a 
table which I am going to give you, prepared by the Bureau of Mines 
engineers. These engineers whose test! mony will be available to you, 
which will be published, I hope, in the re: asonably near future, have 
arranged a table containing titanium, ilmenite, titanium rutile. It is 
set up to show the availabiilty of these materials and the time element 
if the proper preparations are made in the United States proper 
and in the Western Hemisphere. You would be interested to know 
ust roughly that we finally come down to the materials that would 
not be available in the eee Hemisphere if a commonse nse pro- 
oram were initiated over : L pe riod of 3 or 5 years, to industrial dia- 
monds. That considers the laboratory work, the repl: cements, sub- 
stitutes and economy in materials and we have had testimony, very 
expert testimony of Dr. Oliver Ralston, whom I consider one of the 
most outst: anding men in the world on known metallics, that you could 
cut the use of industrial diamonds probably in half through use of 
other metals now well known and practical. 

We have also had some testimony, and will complete it, that prob- 
ably industrial diamonds would be available if properly developed 
in the Western Hemisphere. 

Would you be interested to know that is the only one left, and all 
of this propaganda and material that has been put out that we are a 
have-not nation and a have-not hemisp yhere, that we must get all of 
our materials from foreign countries and save our own—I referred to 
it on one occasion today -a character that is becoml ng rather well 
known. 

It is a little late, but it is very interesting. This character by the 
name of White, presented a memorandum to Mr. ‘Truman dated Jan- 
uary 10, 1945, in which he recommended that we could safeguard and 
conserve our strategic-material reserves in postwar years, which are 
now at a minimum level, by importing from abroad to meet annual 
production requirements. It goes on to say that Russia has a tremen- 
dous reserve and we should get much of our materi! from that source, 
not bothering to explain to the President of the United States that if 

become dependent on the foreign shore for such materials that 
probably submarines in any form of warfare that could prevent ship- 
ment of materials, could take care of us. 

Also through that method we have become dependent now on a war 
economy just because of the imports that are coming from lower cost 
labor nations. 

I will not say as a result of this memo, but it coincides with the 
memo dated January 10, 1945, on July 23, 1946, the President of the 
United States wrote a letter about our stockpile. It is a statement by 
the President in approving S. 752, the stockpile bill, that provided for 
certain considerations to domestic producers, making up the differ- 
ence between the wage standard of living between here and abroad, 
not favoring them actually, but some kind of an adjustment so that 
they could buy domestic materials, and he says in this letter, following 
along the memo by Mr. White, that he wants it plainly understood 
that— 

I have today signed the Strategic and Critical Minerals Stockpiling Act because 
it is important to the national interest that this Government have the power to 
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acquire stockpiles. It is only because of the overriding importance of this pur 
pose that I am able to overcome my reluctance to sign a bill which reaffirms the 
application to stockpile purposes of the provisions of title 3 of the act of March 
3, 1933 (47 Stat. 1520), known as the Buy American Act (1943)— 

and it goes on to say that it is not the policy of the administration 
to follow the intent of Congress in this act and practically orders 
them to do something else. 

That might be very interesting to you, because we have been fol 
lowing that idea for a good many years now and have just about got 
ourselves in a position so that we are dependent on offshore areas 
across one or both oceans for the material that you have testified you 
think should be produced here, and I certainly agree with your testi 
mony. 

Perhaps that had something to do with the United States Senate 
passing Senate Resolution 148, setting up this committee’s work to 
determine the availability of these critical materials in wartime. 

If you have any further information at any time that you would 
think would be he ‘Ipful to the committee, you know its objectives, we 
would appreciate it if you would send us a brief. 

Mr. Gervan. I would be very hap py to send it. 

Senator Matonr. Does your associate have any further informa- 
tion to offer ? 

Mr. Goutpruwatrte. I think not. 

Senator Matone. Thank you, and we certainly appreciate your 
appearance here. 

Mr. Gerpan. Thank you. 

Senator Matonr. We have Mr. Gwinn and Mr. McNamara, of Pratt 
& Whitney Aircraft. 

Mr. Gwinn, you are familiar with the objectives of the committee, 
that this is only 1 material out of approximately 77 that we are investi- 
gating, but we found it very interesting, and we think a very neces- 
sary investigation, and have devoted more time to it than we origi- 
nally intended. 

If you have any information, either in the form of a written state- 
ment or an oral statement, that you would like to make, you may 
pre weed. 


STATEMENT OF WILLIAM P. GWINN, VICE PRESIDENT AND GEN- 
ERAL MANAGER, PRATT & WHITNEY AIRCRAFT, ACCOMPANIED 
BY B. J. McNAMARA, PURCHASING MANAGER, PRATT & 
WHITNEY AIRCRAFT 


Mr. Gwinn. I have no prepared statement. I am William P. 
Gwinn, general manager, Pratt & Whitney Aircraft. I have no pre- 
pared statement. I will try to answer your questions to the best of 
my ability. 

‘One thing I would like to say—and I hope nobody will take offense: 
I heard this afternoon some specific figures on weight saving with 
titanium for our engine, and those are classified. Whether we could 
warn the press people here, I think we should. 

Senator Matone. It was not the intention of the committee to have 
any classified information presented. 
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Mr. Mosxovics. Are you referring to my testimony ! 2 

Mr. Gwinn. I think yours and Mr. Harvey’s. I know the enthusi- 
asm sometimes—— 

Senator Matonr. I am sorry. I think it is too late for that now. 
But every witness has been warned about classified information. 

Mr. Gwinn. I think I owed it to bring that forward, because we 
have been very conscious of it. We have been trying to get permission 
from the milit: ary services to talk more about it, and they have im- 
pressed upon us the importance of keeping weights and performance 
details to ourse Ives. 

Senator Martone. I expect as you say the enthusiasm about reaching 
such savings through the production of this material may be less 
thoughtful at the moment. I am sorry that it happened. I hope it 
does not happen any more. If you can give us any information for 
the benefit of the committee that would he lp us in our conclusions as 
to what should be done, what we should a to the Senate in 


regard to this en material, it will be helpful. I hope by the 
time the report reaches the Senate, that we w vill be past the period and 
vill not be n ecessary for us to take any more action, But the prog- 

ress to date has not been very encouraging. 

Mr. Gwinn. Pratt-Whit ine Aircraft has done a great deal of work 
with titanium ¢ alloys 1 in the deve lopn ient of the engine. 

Senator MALONE. _ “i ive identified yourself for the record. 

Mr. Gwinn. Yes,sir. ‘To put it mildly vince enthusias- 
tic about its oeeibilit es, both present and future. We have a very 
real and immediate progr: un for the use of the material in production 


and for a further very extensive use of it in development for the 
present engine to further make substantial weight savings, and for 
future models of our engines. 

We submitted our requirements through the year 1957 of production 
needs, and it looks like our requirements can be met through about 
the second quarter of 1955. From there on out, there is some fuzziness 
whether or not there will be sufficient quantities of material to satisfy 
our needs. 

Senator Matonr. What do you mean that your requirements can 
be met = 1955. 

Mr. Gwinn. No, through the second quarter of 1955, as we have 
projected our production needs. 

Senator Martone. Are you the only company that is going to have 
its requirements met, or do you think all of the companies in your 
business will? 

Mr. Gwinn. I can’t speak on that,sir. I donot know. 

Senator Martone. I am sorry for the interruption. It was Secre 
tary Talbott. He will appear Friday morning at 10 o'clock. It will 
be a public meeting but he will be the only witness as far as I know. 
We will try to get deeper into the Government end of this thing. 

Go ahead. 

Mr. Gwinn. I think we were speaking about our needs last and 
we have forecast our requirements through 1957 and our supplier 
indicates that with propor allocations and things our requirement 
can probably be met through the second quarter of 1955. 

Senator Matone. Who is your supplier? 

Mr. Gwinn. Titanium Metals Corp. primarily. 
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Senator Martone. That is at Henderson, Nev. ? 

Mr. Gwinn. That is right. 

Senator Martone. They are producing 314 to 334 tons per day of 
material. Testimony shows not very satisfactory as to quality. What 
do you —— in Brinell hardness? 

Mr. Gwinn. I cannot answer that specifically. 

Senator Matone. Can your associate? 

Mr. McNamara. I cannot answer that question specifically, but I 
can confirm the fact that the material at the present state of the art 
varies considerably one piece as against another in that particular 
qualification. I do not think that is peculiar however, to our par- 
ticular vendor but rather peculiar to the industry at that moment 

gain because they are learning. 

Senator Martone. I do not understand that is true. I rather under 
stand that the amount produced by the other company—that is in 
production on its own account not in production on the Government’s 
account as yet, but it isa very uniform material. 

Mr. Gwinn. I do not know that specifically. 

Senator Martone. That is what the testimony shows. 

Mr. Gwinn. I am not familiar with it. 

Senator Matonr. What you are saying now is you are depending 
upon the word of this supplier that you will have this material ? 

Mr. Gwinn. Well, we have been using it quite a bit, sir, and are de- 
veloping it. 

Mr. McNamara said the material has varied considerably. We 
think we are narrowing those gaps all the time with the more know]l- 
edge the vendor is getting and ore forging people in handling and 
fabricating it. 

Senator Martone. How much of this material would you need ? 

Mr. Gwinn. Specifically starting the first quarter of 1954 we start 
with 30 tons, we go up to the fourth quarter, 142 tons, first quarter of 
1955, 300 tons, second quarter 390 tons and in the year 1957, 3,700 tons. 

If the material becomes more readily available, we can go upward 
of probably 5,800 tons. 

Senator Matonr. You will be using about all of this supplier’s ma- 
terial ? 

Mr. Gwinn. Yes. 

Senator Martone. In your one company you will be using about 
all that is supplied from this supplier ? 

Mr. Gwinn. That is right. 

Senator Martone. That will be a good many times what they are 
now making? 

Mr. Gwinn. We do not intend to limit ourselves to this one com- 
pany. We are working with all the companies. It so happens that 
we have a head start with the Titanium Metals Corp. 

Senator Manone. Let me ask you now: What would you be doing 
in the use of this material if it were available to you in any amount 
and you knew you could have it, say, next year, the years 1954, 1955, 
and 1956 or say 1955 and 1956. 

Mr. Gwinn. Probably starting 18 months to 2 years from now we 
probably could accele ‘rate the use of this material and employ more 
of it in our engines than is presently contemplated. 


‘ 
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AVAILABILITY THE QUESTION 


Senator Matoner. Give us an estimate if you care to as to what you 
might on if you knew it were available in the proper quality. 

Mr. Gwinn. Using it as we have now forecast it and things, take 
the third and fourth quarter of 1955. It is presently planned to use 
615 and 921 tons in each of those quarters. We think we could use an 
additional 405 tons in the third quarter and maybe another 600 tons 
or m aybe two-thirds more if the material is available. 

E) iwineering wise we think it is practi al. The question is going to 
be the availability of the material. 

Senator Matonr. Do I understand that you have followed these de- 
signs because you followed the availability of the material as far as 
amounts are concerned? But I am asking you the question—— 

Mr. Gwinn. Iam speaking of production. I do not think develop- 
mentwise or experimentally there has been any holdup. We have had 
quite a bit of material experimentally and we are using it all the time 
in development. 

Senator Martone. You feel you will get all the material you need? 

Mr. Gwinn. No, sir. 

Senator Matonr. I am asking you the question, what do you need ? 

Mr. Gwinn. I am trying to point out that. 

Mr. McNamara. We will get it through the second quarter of 1955 

Mr. ¢ IWINN. I was projecting be youd the second qui irter of 1955. 

Senator Matonr. What could you use be yond that if you had it ? 

Mr. Gwinn. A thousand tons the third quarter and 1,500 tons the 
fourth quarter. 

Senator Martone. What year? 

Mr. Gwinn. 1955, and in the year 1956 is 5,900 tons, 

Senator Martone. What is that? 

Mr. Gwinn. 5,900 tons. 

Senator Matonr. About 6,000 tons. 

Mr. Gwinn. That is right. That is as close as we have it projected 
here. 6,000 is close enough. 

Senator Matonsg. From there on? 

Mr. Gwinn. It can build up beyond that. We have not projected 
the requirements beyond that. With further developments, if we can 
learn the art of welding the material we can apply more of it in the 
engines. 

Senator Martone. As far as you are concerned you are satisfied with 
the amount of production, you are being supplied. 

Mr. Gwinn. Well, I would not say we are satisfied. We have our 
fingers crossed whether we are going to get it because allocations very 
definitely come into it. Whether our engine will have No. 1 priority 
for the available titanium at the time we do not know. 

Senator Matonr. How many of you are in this production of en 
gines ? 

Mr. Gwinn. There are five major companies. 

Senator Matonsr. There would not be that much titanium under 
present production for a ¢ 

Mr. Gwinn. That is right. 

Senator Matonr. You are a rather favored company ? 

Mr. Gwinn. I do not know, sir. 
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Senator Matonr. You have been assured you will get this amount 
of titanium for 1954 and 1955? 

Mr. Gwinn. Provided we get the allocations. 

Senator Matonr. Provided you have your present allocations? 

Mr. Gwinn. That is right. 

Senator Martone. Which is practically all that is in sight? 

Mr. Gwinn. That is all appare ntly from this one source: yes 

Senator Matonr. There is no other source exce pt the one th: ut is not 
in production as yet ? 

Mr. Gwinn. That is right. 

Senator Martone. Except the du Pont Corp. that is now producing 
214 tons and hopes to reach 10 tons sometime next year. 

Mr. Gwinn. There have been several meetings at Wright Field we 
have attended as one of the e ngine supp yliers where the joint req lire 
ments have been put together. I think there was one last summer. 
Our needs and the other needs were discussed. 

Senator Matonr. What type of engines do you manufacture ? 

Mr. Gwinn. Axial-flow jet engines. 

Senator Martone. We are glad to have you here. If you are satis- 
fied with the production we are glad to have—— 

Mr. Gwinn. I do not want to leave that impression. We are 
definitely concerned that the availability of material will limit its use 

Senator Matrone. Is it ieninie your design ? 

Mr. Gwinn. Not design: no, sir. 

Senator Matone. How would it limit it? 

Mr. Gwinn. Availability of the material in quantity. 

Senator Martone. It does not seem to me like you are going to re 
quire very much, you will probably get it with first priority? 

Mr. Gwinn. It represents quite a few engines using it in the com- 
yressor section, 

Mr. McNamara. I wonder if it might clarify the matter a little 
bit at least to tell you at this stage of the game our engineers have 
only been able to approve 1 type of material from the 1 manufacturer 
and that is why Mr. Gwinn, why we would like to say we feel assured 
through the second quarter of 1955 that again has to be qualified 
because we have only 1 material at the moment that is available for 
our use. 

Senator Matonr. What do you mean by one material ? 

Mr. McNamara. TMC’s technic ally « ‘alled in the case we know of 
titanium 150, 

Senator Martone. The Titanium Corp. does not prepare the alloy; 
do they; they only make the sponge? 

Mr. Gwinn. They prepare the alloys. 

Mr. McNamara. They deliver the material to our forging vendor. 

Mr. Gwinn. Alloy is worked out jointly with the material supplier. 

Senator Martone. I understood that the material went to the steel 
company that is part-owner of the Titanium Corp. and that they took 

care of the melting and rolling. 

Mr. McNamara. Our deal is with Titanium Metals and of course 
the combine of National Lead and Allegheny Ludlum at the actual 
points of fabrication that very possibly is so. 

Senator Martone. They have no facilities where they are out there? 


Mr. McNamara. No. 
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Mr. Gwinn. I imagine that is why the joint effort on the thing, 
ising facilities. They furnish our fore manufacturer with the 
illoy. 

Senator Matonsr. The forgings, if I remember the information 
that you considered classified it does not coincide with your informa- 
tion very close. 

Mr. Gwinn. That is speaking about the finished pieces and finished 
weights per engine for one engine. Multiply that by quite a quantity 
ind 1t goes up. 

Senator MALonr. Give me that again. 

Mr. Gwinn. Our requirements, s 

nator Martone. For 1 engine that you are speaking of 1 engine. 

Mr. Gwinn. Mr. Harvey menti haed 2 ) pounds we ight saving in 
our J-57 engine. That is the first step of incorporating titanium in 

e J-57 engine. We think we can go quite a way behind that and 
ffect further substantial savings, that is the first bite where we think 
ve have a fighting chance to get the materials, 

In the raw shapes that will add up to quite a bit more weight. 

Senator Matone. What I was trying to separate in your material, 
Knowlng that you have to conform with what you expect to get 1n 
your design, but what you could do if you did not have to look at that 
particular part of it and that the material would automatically be 
available when you needed it ? 

Mr. Gwinn. We can make substantial further increases. 

Senator Matone. If you care to— 


Mr. Gwinn. IL would rather not. I think the 250 pounds is a figure 
that is classified. 
Senator Martone. I did not want any classified information but I 


ona you could stay away from individual weights and give us some 

a of the ove rall ms iybe. 

Mr Gwinn. That is where I tried in 1955. 

Senator Martone. It did not sound like many engines. 

Mr. Gwinn. In the third . showing requirements for just one 
use of the titanium material, 615 tons. Now if we think we can get 
the material we can add saodien 150 tons usage factor in the same 
period, the third quarter. 

Senator Matone. What year? 

Mr. Gwinn. 1955. - the fourth quarter we can go from 921 up 
another 600 to a total of 1,521. Through the year 1956 we pres- 
ently contemplate 3,700 ce We probably could use maybe 2,000 
or 2,400 additional tons of material. 

That is going beyond what we have just discussed. 

Engineering is well along in the development of those additional 
parts for the use of titanium. 

They are running engines with the all-out titanium configuration. 

Senator Martone. If you have understood my question and this is 
your answer—— 

Mr. Gwinn. And we hesitate to try to predicate all our product ste 
off in the future when there is a big question whether we will g 
the material. 

Senator Martone. I am trying to separate you—you know your 
engines, that is the reason we asked you to come, and we know it is 
. good engine from its reputation. So I do not want you to tell me 
anything about the secrets of preparation of this engine. 
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But if you could say something about forgetting the availability 
of this material, you should know by now, I expect what your engi 
neers could do if you turned them loose. 

Mr. Gwinn. That is right. 

Senator Matone. Well, just forget the supply of the material and 
assume it be available in 1954 on. 

Mr. Gwinn. If the decision was made today that there was an 
unlimited supply, it would take 18 months or 2 years to prepare for 
it. That gets us up to —— ‘re we would have requirements of a thou- 
sand tons; third quarter, 55; fourth quarter, 1,500 tons; the year 1956 
would be 6,0 0 tons and 6 000 tons in 1957, about two-thirds of what 
we presently forecast with our suppliers. 

Senator Martone. Forget these intervening years and supposing 
you had time and jump up to 1958, where would you be if you now 
knew you had—— 

Mr. Gwinn. That is difficult to say not knowing what our overall 
schedules will be in other things. I do not think we will use less than 
this. I think we will definitely use more. 

Senator Matonr. You are 1 out of 5 companies ¢ 

Mr. Gwinn. Yes. We would not use less. That is only ourselves 
That does not include our licensee. Ford are building the same engine. 

Senator Matonr. Who? 

Mr. Gwinn. Ford Motor Co. plant in Chicago. 

Senator Matonr. The committee does not know about your licenses 
and we are trying to ask you a question that will give us the overall 
use of the material and we are assuming you understand that. 

Mr. Gwinn. They have a parallel requirement right at the moment 
that is not as great as this, maybe half. 

Senator Martone. Did they make as many engines as you do? 

Mr. Gwinn. No. Because their present schedule—I would say it 
is approximately half. That is subject to change. 

Senator Maronr. When you say you need 6,000 tons they would 
need 3,000 tons? 

Mr. Gwinn. Yes. 

Senator Martone. And then you are getting close to 10,000 tons? 

Mr. Gwinn. Yes. 

Senator Martone. Do you have any other licenses ? 

Mr. Gwinn. No, that would be the only one. 

Senator Matonr. There are no other licenses ? 

Mr. Gwinn. No others. 


A BIG FUTURE 


Senator Matonr. That is quite a little progress we made in that 
last question. If you have another information that you think would 
be helpful to the committee in determining the availability of this 
material after you get home, we would be very happy to hear from 
you. 

Mr. Gwinn. Thank you, sir. We certainly want to support it 100 
percent. We believe in this material, that it has a tremendous future. 

Senator Martone. Do you consider it a “must,” as some have 
testified ? 

Mr. Gwinn. I think it is very much of a must. 

Senator Martone. You are in the engine business, and one of the 
best known, and perhaps one of the best. What do you think would 
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ippen if we cid not have the material we needed to manufacture our 
engines and our frames out of this material and our potential enemy 
ul it? What would be the comparison then in the finished product ? 

Mr. Gwinn. There is no question we would suffer performancewise 

ther in the ability to put the weight saving into longer range or more 
omb load. It would be pretty rought. As you have so ably said 
before. there is no such thing as a second-best Air Force. 

Senator Matone. Well, now if these other companies are producing 
ilongside of you as a matter of quantity, and there are 4 others, you 
vould all be using about. 50,000 tons, would you not; forty to fifty 
thousand tons 4 

Mr. Gwinn. I cannot speak for the others. I think we are all 
varying degrees of deve lopme nt. 

senator M ALONE. I said if they were comparable. 

Mr. Gwinn. That is right. 

Senator Martone. That would be about right, counting your licensee. 

Mr. GwInn. Yes, sir. 

Senator Matonr. Then you do not think this one supplier is going 
to make up for all that, do you ¢ 


Mr. Gwinn. No.sir. Something has to be done. 
Senator Matonr. It would not even make up for your licensee, 
would it? 


Mr. Gwinn. No, sir. 

Senator Martone. | entirely misunderstood you in the beginning. I 
thought you were entirely satisfied. 

Mr. Gwinn. No. 

Mr. McNamara. We do not want to convey that impression. Be- 
yond the second quarter of next year we are definitely unsatisfied. 

Mr. Gwinn. I was trying to convey the impression we have from 
our supp lier prov ided the ‘se alloc ‘ations, we have received a prior ity on 
the material. 

Senator Martone. Right now the material is allocated by the 
National Defense Organization, the Air Corps. 

Mr. Gwinn. Wright Field. 

Senator Matone. General, I am sorry I did not see you come in or 
I would have had you in this conversation before. 

General Mrerzcer. , Senator Malone, is allocated pres- 
ently within the Air Force and Bureau of Aeronautics by my division, 
by the Aircraft Production Resources Agency with which you are 
familiar as an additional operation. 

Senator Matonr. I am satisfied there would be a fair allocation but 

up until this year there has been no record of any Government organi- 
zation that has been satisfied until they could m: ike any material scarce 
enough so it had to be allocated. 

Then, of course, when they start allocating it gets scarcer. 

Mr. Gwinn. That is pretty rough then. 

Senator Martone. What the committee, at least speaking for one 
member of the committee, is interested in is to see if there is anything 
we can do to help you and your coproducers of engines to assist the 
manufacturers of warcraft; also civilian use by encouraging the in- 
creased production so that they do not have to allocate, whether it 
meets approval of the Government divisions or not. 
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Mr. Gwinn. It would be wonderful. That would be extremely 
helpful. We could really set our production targets high and shoot 
for them. 

Senator Martone. I think we can find out what makes some of these 
Government agencies tick. That is probably what we will have to do 
because there has been such an epidemic for 10 or 15 years of controll- 
ing every material. 

Mr. Gwinn. Titanium as we understand it, the basic material, there 
is quite a bit of it available in North America and from a strategic ma 
terial standpoint it is very attractive. 

Senator Martone. You think that is an advantage. 

Mr. Gwinn. We think it is a distinct advantage, sir, in the case of 
an emergency. 

Senator Martone. Have you been through recently one of those allo 
cation periods when it was almost impossible to get the raw material 
across an ocean from which this product was made? 

Mr. Gwinn. Oh, yes; we have been through a lot of them, aluminum 
at the start of the last war. They were sinking ships in the gulf right 
and left. 

Senator Matonr. I have a list here, practically all of these includes 
material nee titanium and the Bureau of Mines says that with 
the par ide of their experienced engineers, many of them spending 
their lives in an area of materials, they come out with industrial 
diamonds. 

If we had a sensible program we might not get enough industrial 
diamonds in the Western Hemisphere. There are substitutions, re- 
placements and a sensible program could be made Avi all; ib le for what 
ve need in war. Therefore it would take us out from under the possi- 
bilities of blackmail in a trade to get the materials in peacetime and 
where, according to testimony of General Metzger and others that I 
feel are very competent in this field, probably made unavailable in the 
next war. So you agree with the general that it would really be very 
helpful if we had materials such as titanium or all of the raw material 
could be obtained in this country or adjacent areas ? 

Mr. Gwinn. Absolutely; there is no question about that. 

Senator Matonr. You agree with the general, you probably heard 
his statement today. 

Mr. Gwinn. Only partially, sir. I am sorry we were detained in 
getting here. 

Senator Matonr. You agree that at the moment our manufacture 
of this important product is pitifully inadequate ? 

Mr. Gwinn. It certainly seems to be, sir. 

Senator Matone. Well, if you have any further information you 
think would be helpful to the committee we would appreciate it if 
you send us a brief and it will be made part of your testimony. Does 
your associate have any information to offer? 

Mr. McNamara. No, sir. 

Senator Martone. Thank you very much. 

We have Dr. Jenness here, of Kennecott Copper Corp. Dr. Jenness, 
will you come forward, please ? 


STATEMENT OF L. G. JENNESS, KENNECOTT COPPER CORP. 


Mr. Jenness. Yes, sir. 
Senator Martone. Dr. Jenness, we are very glad to have you here. 
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rhe name of Kennecott Copper Corp. is very familiar to the junior 
nator from Nevada, one of the largest copper pits in the world is 


operated by this company and it is well known throughout our State 


: one of the greatest and most efficient organizations in the State. 

Mr. Jenness. Thank you, sir. 

Senator Martone. Naturally they have their little difficulties here 
and there but they are run by competent men. Therefore, we feel 
that any business that Kennecott becomes interested in there would 
be a definite reason and that the *y would very soon know what they 
vere doing. 

You have listened to testimony, you know the obj yjectives of the com- 

ttee, to determine the availa bility of these materials of which tita- 

um happens to be one of the most import: int. 

Would you make any statement that you care to make that you think 
vould be helpful to the committee? Identify yourself for the pur- 
poses of the record, please. 

Mr. Jenness. Quebec Iron and Titanium Corp. is owned jointly 
by Kennecott and New Jersey Zine. They have an ore body which has 
| roved 125 million tons of ore and probably 2 or 3 times more than 
that would be expected. They have also entered into a sme Iting opera- 

to convert that ore to a slag containing 70 to 72 percent Ti 02 
ch would be comparable to some 40 percent of titanium on a meta! 


basis. 

rhe operation was first worked with one furnace for experimental 
purposes. At the end of October or November of last year a was 
placed on a 3-furnace basis and in March or April of this year 2 re- 
maining furnaces or a total of 5 furnaces were placed in ane ition 
and are in operation. 

We have had an improvement as time has gone on. You will have 
to appreciate that we only placed the fifth furnace in operation as of 
April. The annual rate of production as of April was 135,000 tons. 
Che annual production rate at October was 177,000 tons. 

So kindly bear in mind that this is a pioneer operation which we 
are in, it has improved at a considerable rate over a short period of 
months. We do not wish to convey any impression that there are no 
problems in the titanium industry. 

Senator Martone. If there were no problems everyone would be 
in it. 

Mr. Jenness. We have plenty of them and we are not saying this 
IS an easy project but we are trying to picture to you the progress 
which we have made in that field. 

The annual rate of 177,000 would be about 70,000 tons of titanium 
metal. 

I am sure we will make every effort to try to supply the titanium 
industry to the best of our ability and the progress which I have 
shown indicates that it will continue. 

Senator Martone. You produce this as your main product? 

Mr. Jenness. Both slag and iron are produced by the smelting op- 
eration. 

Senator Martone. You have a definite sale of course for all the pig 
Iron you can produce. 

Mr. Jenness. Up to the present time there is no problem there. 

Senator Matonr. Do you have a ready market for all of the tita 
nium slag that you can produce? 
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Mr. Jenness. We have many times rejected orders which we could 
not fill. 

Senator Martone. You have heard the testimony today ? 

Mr. Jenness. I have. 

Senator Matonr. Supposing the use of titanium over the foresee 
able future, 1954, 1955, 1956, 1957 and on to 1960, the estimates that 
have been made by Mr. Hurley of one of the very prominent engin 
manufacturing companies and General Metzger in charge of Wright 
Field, do I understand you to believe that your production of this 
material could keep pace if you knew you had the market ? 

Mr. Jenness. I could not guarantee that, no, but I think that ther 
isa very good expectancy that it can keep pace. 

Senator Matonr. Is this ilmenite-bearing ore, a rather plentiful 
occurrence depending of course on grade in other areas? 

Mr. Jenness. I do not know of any material of this grade. I know 
some of still lower grades which are available. 

Senator Martone. What is the grade? Would you tell us the gradk 
of the ore now, the pig iron and also the titanium content, the slag? 

Mr. Jenness. The ore contains 35 percent of titanium oxide which 
would be about 20 percent titanium metal. 

Senator Martone. How much pig iron ? 

Mr. Jenness. The iron is considerably higher. I do not recall the 
figure at the moment. 

Senator Martone. Just approximately ? 

Mr. Jenness. It is a mixture of two-thirds of ilmenite and one 
third hematite. We have one-third hematite, which is additional iron. 
I may have the actual percentage available here. 

Senator Martone. If you have the figures available on the amount 
of pig iron per ton it might be helpful because it is an overall pro- 
duction. 

Mr. Jenness. Here is a reprint of a publication made in 1952 and 
the iron is given as 40.3 percent. 

Senator Martone. That would be actual iron content of the ore? 

Mr. Jenness. That is right. 

Senator Marone. Eight hundred pounds of the pig iron would 
come out of a short ton of ore. 

Mr. Jenness. Largely so. There is some iron left in the slag. 


RESERVE FIGURES 


Senator Martone. I might ask this question in another way: I do 
not want you to boost other deposits in competition with your own, 
but would you say that the ilemite product or the ore in the United 
States and Canada would be equal to the occasion regardless of any 
need that you have heard mentioned here today ? 

Mr. Jenness. I am not sure that I get the question. 

Senator Matonr. In other words, not only including your own 
deposit and operation but would you say that the deposits, the occur- 
rences, of this ilmenite ore in the United States and Canada from 
what you know about the situation would be adequate for any potential 
use of titanium that you have heard mentioned yesterday and today 
here? 

Mr. Jenness. I was not here yesterday. 


Coenen 





ores 
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Senator Martone. You heard the testimony today that it might 

sult in four or five or six hundred thousand tons of titanium metal 
per year ¢ 

Mr. Jenness. Five hundred million or a hundred million tons of 

tanium, which should go quite a way. 

Senator MALonre. Your reserves there are 100 million tons? 

Mr. Jenness. They are proved at 125 million tons of ore. That is 

drilling. 

Senator Martone. I understand that you believe there are several 

mes that amount. 

Mr. JENNESS. Probably three times that amount. 

Senator Martone. ‘That would make a good deal of titanium. 

Mr. JeNNeEss. Yes. 

Senator Matone. Thirty million tons, 25 percent. 

\ir. Jenness. The proved ary. 25 percent; yes. 

Senator Matonr. You do not believe, and I am still not trying to 
get you to promote someone else’s deposit but you do not believe you 
have the only deposit of ilmenite in Canada and the United States; 
do you? 

Mr. Jenness. No, there are others. I do not know of any of the 
magnitude of this. 

Senator Matonr. But there is no scarcity of the ore? You think 
we could become self-sufficient in the United States and Canada with- 
ut any real difficulty in the production of any reasonable amount of 
titanium that you have heard estimated so far in future years? 

Mr. Jenness. Over some period of time; yes. 

Senator Matonr. The testimony has been offered to this committee 
that it is about the fourth or fifth most plentiful metal, mineral, in the 
arth’s surface. It isa question, of course, like other ores of concen- 
tration profitable to mine. If that is true there is no scarcity of that 
material in the United States and Canada for any estimates of pro- 
luction of titanium metal that you have heard ? 

Mr. Jenness. Well, in regard to the ability to produce titanium it 
s certainly going to last for a long time. 

Senator Matonr. Do you think there is any problem that would 
keep the production of titanium from becoming adequate for what- 
ever its use once several of the—one of the known problems are 
whipped that you know are being worked on at the present time? 
Do you think there is any limit to the production to meet the needs of 
the industry ? 

Mr. Jenness. If you are referring to any extended period of time, 
why then obviously they are bound to be exhausted some day. 

Senator Matonr. If you are going to join the Ickes school that you 
want to save your deposits and get 1t from India or Australia, I was 
just trying to determine which school you belonged to. 

Mr. Jenness. I think we belong to the school that wants to use 
our deposits. 

Senator Matone. Do you think there is any scarcity of this mate- 
rial in the foreseeable future from what you know about the ilemite 
and iron deposits in the United States and Canada? 

Mr. Jenness. No. 

Senator Martone. You do not think so? 

Mr. Jenness. No. 
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Senator Martone. Neither does the chairman. That is going a good 
ways for an engineer and I take it you are one. 

Do you have any further information for the committee? 

Mr. Jenness. Only to the extent that our corporation, Kennecott 
Copper Corp., is working on production of titanium metals and of 
course through our subsidiary, Chase Brass & Copper, on th 
fabricating. 

Senator Martone. It is the Chase Brass & Copper Co. working on 
the production of titanium metal. 

Mr. Jenness. They have done some work naturally in connectio: 
with Kennecott, they are a wholly owned subsidiary. 

Senator Matonr. What part of the Kennecott Corp. is working o: 
the production of titanium metal ? 

Mr. Jenness. The corporation has work in process at various in 
stitutions as well as of our own facilities. 

Senator Matonge. What part of the Kennecott Co. is working on th: 
production of titanium metal ? 

Mr. Jenness. The corporation itself is working and also it has work 
in process at various institutions as well as our own facilities. 

Senator Matonr. What would you consider is the stage of these 
operat ions? 

Are they about ready to build a plant or go into production or what 
would you say is the stage of your operations ? 

Mr. Jenness. One of our processes is ready to go into a higher stage 
of development than the 200-pound per day pilot plant which we 
have in operation at the present time. 

Senator Martone. That is operation at present ? 

Mr. Jenness. This particular process passed through the stage of 
the order of a pound per day. We then carried it up through a 200- 
pound per day unit, and we are now considering further expansion. 

Senator Martone. Are you now considering a real production plant 

Mr. Jenness. Either a real production plant or what might be 
called a prototype of that. 

Senator Matone. One definition of prototype we had today is a 
large pilot plant. Is that what you would call it? It is new to the 
chairman. 

Mr. Jenness. It would be called something on the order of 1 or 2 
tons a day. 

Senator Martone. They still call those pilot plants in the Bureau 
of Mines. What is your objective in the operation of the pilot plant? 
When would you be ready in your estimation to go into it, to build 
a plant for real production ? 

Mr. Jenness. We naturally tend to be in the metal business, so our 
objective is to make titanium metal and we are considering whether 
we will erect a prototype or perhaps advance somewhat to a higher 
stage of the order of 10 tons. 

Senator Martone. You have not decided about that yet? 

Mr. Jennnss. No; those decisions rest with our board of directors 
and our president. 

Senator Martone. Of course, the committee would be interested in 
whatever plans you might have and the stage of your plan to go into 
real production and now you are just undecided as to what type of 
plant you will build. If you decide to build the large pilot plant or 


: 





ae 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 523 


e prototype plant, how long do you suppose it would be before you 
re ready to go into the construction of a 10- or 20-ton plant, or 
hatever size you decide to build ? 

Mr. JENNESS. 1 would think that there might be possibilities of 

minating a prototype because we have under operation for further 

evelopment the present pilot plant, and I would estimate something 

f the order of 1956 if we took that approach. 

Senator Matonr. That you would start to build a plant or would 

e in production. 

Mr. Jenness. Would be in production. 

Senator Matonr. Whatever plant you decide to build you will 
tart right away ¢ 

Mr. Jenness. Yes, sir. 

Senator Matong. On your own account ? 

Mr. Jenness. That is not certain, what we can do with the Gov 

iment, for the national defense, for there is nothing definite worked 
uit at the present time. We have been invited before the technical 

mmittee headed up by Dr. Frary, who has previously been referred 
here, and that is about the stage that we have gone. 

Senator Martone. Is that preliminary to going before the General 
Services Administration ¢ 

Mr. Jenness. We were invited to attend that committee. Obviously 
ve were in the midst of consider Ing the stepup of this process, and we 

id accepted the invitation to go and deseribe the type of process 
we were involved in. 

Senator Matonre. You have done that. 

Mr. Jenness. We have done that. 

Senator Matonr. How long ago? 

Mr. Jenness. Only a few weeks ago. 

Senator Matone. What would be the next move providing they 
thought you had a feasible process and reported favorably upon it? 

Mr. Jenness. It is my impression that a further committee in 
VE stigates the technical feasibility of the process. 

Senator MaLtone. How many committees are lined up ahead of you 
now before you reach someone who can talk about business ? 

Mr. Jenness. There are two at least. 

Senator Matonr. What is the other one? 

Mr. Jenness. GSA. 

Senator Matone. GSA as we finally understood here can actually 
give you a contract if they want to do so and have considerable lati- 
tude in writing the contract. What is the type of contract if that is 
a permissible question—we do not want you to disclose any of your 
plans that you are not going to disclose anyway, we are only interested 
in the progress or imminence of this production. 

Mr. Jenness. Our plans were first to see what could be done with 
the Government. There are no plans with our own company 
of whether we would care to ask for a loan. 

I would not believe that they are interested in a loan. I 
am speaking personally. 

Senator Martone. You think they would be or not be. 

Mr. Jenness. I think they would quite possibly carry the funds 
themselves. It would depend on the degree of what size we went to. 
Naturally that would limit to some extent probably the size. 
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Senator MaLtonge. What size would you have in mind? 

Mr. Jenness. As I said, between 1 and 10 tons. 

Senator Matone. One ton would naturally be a sort of a pilot 
plant ¢ 

Mr. Jenness. Yes. 

Senator Matone. Ten tons, we would consider you in production, 
no doubt. 

Mr. Jenness. That is right. 

Senator Martone. If you went into the 10-ton plant then without 
disclosing any of your plans, if you care to answer, would you be 
asking for a loan under the conditions that the du Pont Co. and 
Titanium Corp. have secured loans, or would you make some kind 
of proposition—you heard the testimony of Union Carbide today that 
they would put up the money if they got a contract at a suflicient price 
to cover the amortization. 

Mr. Jenness. We are trying to find out what could be done so that 
we can take some action in our company. Bear in mind that the board 
of directors would have to approve whatever plans there are. 

Senator Martone. You are the engineer in charge, is that right? 

Mr. Jenness. That is right. 

Senator Matonr. Your remedy, if I understand your testimony, 
would be really that you go into production with maybe a 10-ton 
plant? 

Mr. JeENNEsS. I am sorry, sir. 

Senator Martone. If I can add up your testimony it is that you 
would favor skipping the 1-ton and going to a 10-ton plant at least? 

Mr. Jenness. Yes. 

Senator Matonr. Then go to the action of your board of directors 
after they have taken action then you woul | know what you woul | 
request from the GSA but you would be ready to make your request 
and as far as you know vou are ready to go ahead ¢ 

Mr. Jenness. We are ready to go ahead. 


FOR HIGH PURITY 


Senator Matonr. What is vour process? 

Mr. Jenness. It is a thermal-dissociation process and we are aiming 
for high-purity metal, something of the order of 120 Brinele or lower. 

Senator Matonr. Now you heard talk of batch processes and con- 
tinuous processes and they have sort of been modified one into the 
other, but what would you call your process? 

Mr. Jenness. I heard Union Carbide’s testimony. I think IT would 
call this a continuous process with the intermittent removal of 
titanium. 

As Dr. Kinzel stated many times it is a continuous process with one 
process a batch or semibatch operation. 

Senator Matonr. What do you think the future of this metal might 
be? 

Mr. Jenness. I think the future of the metal is very great. We also 
appreciate that it isa very difficult problem. I mean relative to m: ny 
things which have been processed. Therefore anything that I am 
saying I want it understood that we appreciate these problems, both 
in raw materials and in metal. 
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Senator Matonre. What has been your observation and experience 
n the engineering field, that when there is an incentive or profit to 
whip any certain problem in a metal that the scientists and engineers 
generally come through in pretty good shape? 

Mr. Jenness. My experience is that if someone feels that an ob 
lective 

Senator Matone. Which means a reasonable profit overall. 

Mr. Jenness. That is right—then there is great effort to achieve 


1 . 
iat objective, 


Senator Matone. And they generally reach the objective. 

Mr. JENNESS. That 1 molt they come up agalnst what looked 
to be urmountable problems but they continue on, 

Senator Martone. I take it from you timo that you are not 
atra d of these probl ms. that it is a question of | avihng the where 


thal and incentive to meet them and you are not afraid of the market 
for the material once it Is ava lable. 

Mr. Jenness. We are not: i making our choice we strove toward 
a purer metal. 

Senator MALONE. What would you say about the cost ? 

You know what the cost is now, at least the contract price of $5 
per sponge, about $15 for the finished material, as high as $20 for the 
shapes, 

What would you say that the cost, about the cost of this material 
over a period of years, the foreseeable future, if the demand is what 
you would estimate it to be? 

Mr. Jenness. I think as the result of development the costs 


going to be reduced, and I believe that we can see figures below what 
have been quoted as obtainable by the Kroll process 

Senator Martone. In other words, you would look forward over the 
foreseeable future to a substantial reduction in the cost of production / 

Mr. Jenness. Yes, sir. 

Senator Martone. Thank you very much and if you have any further 
information you would like to furnish the committee at any time, 
we would be very glad to receive it as part of your statement. 

Mr. Jenness. Thank you. 

Senator Martone. Thank you. 

Mr. George of the New Jersey Zine Co. 


STATEMENT OF C. H. GEORGE, THE NEW JERSEY ZINC CO. 


Senator Martone. Mr. George, you are familiar with the objectives 
of the committee and any statement that you would have to make you 
may read or an oral statement or submit anything for the record that 
you think might be helpful. 

Mr. Grorce. Thank you. My name is C. H. George, vice presi 
dent of the New Jersey Zine Co. 

You have asked us, Mr. Chairman, to inform your committee as 
to the position of the New Jersey Zinc Co. in the field of titanium. 

We are glad to do that. 

There are two phases of this development in which the New Jersey 
Zinc Co. is involved. 

(1) The production of titanium-rich slag suitable for use as a raw 
material for titanium metal; 
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) Research by its subsidiary, the New Jersey Zine Co. of Penn- 
whe ania, in an effort to find and develop an efficient and economical! 
method of producing ductile titanium metal. 

Slag is now being produced by the Quebec Iron & Titanium Corp., 
which is owned jointly by Kennecott Copper Corp. (two-thirds) and 
the New Jersey Zine Co. (one-third). 

Senator Matone. Let me understand your position a little cleare: 
Are you associated with the operation Dr. Jenness jus t mentioned / 

Mr. Grorcr. Kennecott Corp. and New Jersey Zinc Co. are partners 
in the ownership of the subsidiary Quebec Iron & Titanium Corp 
which was formed to exploit these ores in Quebec. 

Senator Martone. This is the same operation described by Dr 
Jenness ¢ 

Mr. Grorce. Yes, sir. I will not vO into the detail Dr. Jenness did 
because he is closer to that than Iam. I want to indicate to the com 
mittee what the position of the company is with respect to the metal 
titanium. 

That jointly owned subsidiary was formed to mine the large depos 
its of iron-titanium ore found in the Lake Allard region of eastern 
(Juebec and to treat the ore in electric furnaces at Sorel, Quebec, to 
produce slag and iron. The titanium is concentrated in the slag, which 
normally contains 70 percent to 73 percent titanium (as dioxide). 
Under present conditions the slag is being utilized as a raw material! 
in the production of titanium pigments, principally by United States 
pigment manufacturers. It is suitable for use also as a raw material 
in the production of titanium metal. 

The ore deposits are very extensive; more than 125 million tons of 
ore have been proven by drilling 2, and in the opinion of our geologists 
the quantities of ore available in those deposits greatly exceed that 
amount. The extension of the facilities for the electric furnace treat 
ment of the ore is dependent on the supply of money and electri 
energy. 

The research activities referred to have been under way for several 
years. We spent 2 to 3 years in surveying and studying potential 
processes in order to select the most promising one under our condi- 
tions. In all, we looked at 20 or more combinations of reactions that 
had possibilities of yielding pure metal. Work on the method finally 

chosen is now in the laboratory and semipilot plant stage. 

On the basis of experience to date indications are that the process 
is technically feasible, produces ductile titanium, and is promising 
from the standpoint of economical operation. 

We will not know with certainty, of course, that we have a process 
capable of commercial development until we actually operate an in- 
tegrated pilot plant. It is hoped that we may be in position to under- 
take the design and operation of a small pilot plant sometime in 1954. 

That is our position, sir. 

Senator Martone. Would that be the 1-ton pilot plant or something 
similar ¢ 

Mr. Grorce. The pilot plant would not be that large, about 200 
pounds a day. 

Senator Martone. You feel 

Mr. Grorce. We feel that is all we need under the conditions of our 
process which would lead to a multiplicity of units. 
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Senator Martone. How long would you need to operate the pilot 

lant before you would be sure and be fore you would be ready to— 

Mr. Grorce. I asked our technical people that but as you know this 
sa difficult thing and it is not easy to predict how many difficulties may 
irise and how long it will take to overcome them but they think we 
vould need a year at least. 

Senator Matone. It would be 1955 before you are ready to proceed. 

Mr. Grorce. Yes. Witha plant of about 10 tons a di ay. 

nator Martone. You probably have not looked that far ahead but 
f you have do you know what sort of a plan of financing you would 
ive? 

Mr. Grorce. We have not approached that problem yet. So far we 

ve put up our own money. 

Senator Martone. In your sizeup of the titanium situation you have 

ird in the testimony today, what is your opinion of the future 
f this metal as far as qnaney au nd practicability of use is concerned? 

Mr. Groner. Of course, Mr. Chairman, we have been persuaded by 

bey the information that is come on to us from many quarters 
r the past few years that it has a promising future or we would 
th ive spent the large sums of money we have on research. 
nator Matonr. I am sure of that, but I thought you would make 
t more definite. 

Mr. Grorar. We are assured it has a large future. 

Senator Martone. You feel that there are any problems, and you 
lo have problems, that will not be conquered within a very reasonable 
time if the demand develops as you think it will ? 

Mr. Georce. Well, we think that the problems that we still see in 
ur process can be overcome and are solvable. 

Senator Martone. What do you call your process? 

Mr. Greorce. Electrolytic process. 

Senator Martone. Electrolytic process? 

Mr. Grorar. Yes. 

Senator Maronr. You have heard the talk about continuous and 
batch processes, 

How would you classify that? 

Mr. Grorcr. Continuous. 

Senator Maronr. Thank you very much; and, Mr. George, if you 
have any further information you think will be helpful to the com- 
mittee, will you communicate with us? 

Mr. Greorcr. Yes, sir; I will. 

Senator Matone. Thank you very much. 

Mr. Mochel, of the Westinghouse Electrie Corp. Will you come 


forward and identify yourself? 


STATEMENT OF NORMAN L. MOCHEL, WESTINGHOUSE 
ELECTRIC CORP. 


My name is Norman L. Mochel. I am manager of metallurgical 
engineering for the steam division and consulting engineer on mate- 
rials problems for the balance of the company. 

I have with me Mr. Goldberg, who is the chief metallurgist of the 
aviation gas-turbine division. 

Senator, we have brought along a prepared statement consisting of 
some 20 pages. I do not intend to read those 20 pages. I am fearful 
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that at this time of the day and in your hearings that much contained 
in it would be possibly looked upon as elementary and a great deal of 
it would be repetition, but I would like to emphasize 1 or 2 points and 
leave copies of this statement with you. 

Senator Martone. You can make your oral statement and then 
submit the copy for inclusion in the record as part of your testimony 

Mr. Mocuen. Thank you. 

It was in June of 1949 after preliminary work of laboratory samples 
the Westinghouse Corp. considered that the titanium problem was one 
that merited their attention, and in their own forging shops they 
forged some two disks for the compressors of jet engines, one of which 
was cut up for laboratory tests, and the second one was machined t 
finished state and actually operated on a hot-test stand. 


PROBLEMS INVOLVED 


From these tests and other laboratory tests that were under way the 
Westinghouse management was convinced titanium had a definite 
place in their jet-engine work. Considerable testing done at that 
time resolved itself into three problems, which were : 

First, the matter of being able to secure a high-quality sponge; 

Second, the producing of titanium and titanium alloys which were 
uniform in chemical analysis, which met minimum design require- 
ments, which were metallurgically stable, and which were amenable 
to manufacturing practices, and 

Third, we wanted to be assured of an adequate supply. 

Now, despite these three problems, which looked to us to be very 
great, we did go ahead and gained further experience by doing disk 
forgings on ingots and other parts to try them out further. 

As a result of this additional experience in June of 1950, a year 
after we had made the first disk forgings, we felt it was time to put 
titanium into engine parts and we did select the best known alloy at 
the time and did buy a great number of forgings. 

Financially what they are worth today I am not even going to men- 
tion. We do have on hand a large number of disk forgings which will 
never be used, but which were considered the best that could be pro- 
duced at the time. 

Senator Martone, They are part of the development process; is that 
right? 

Mr. Mocnuen. That is right. We therefore decided to slow down 
our operations and to go to work on some of the problems that seemed 
to confront us and we took a number of steps. 

We actually produced engine parts such as compressor disks, com- 
pressor blades, bolts for the compressors, and other parts, and some 
of these parts have been incorporated in our engines and have gone 
through 150 test hours of operation. 

The results of these tests were so satisfactory that our future plan- 
ning so far as materials are concerned includes titanium as an engi- 
neering determination. That did not at all mean we were satisfied 
with the grade of material being produced in the present state of the 
titanium art. Very definitely we did not. 
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We are urgently recommending to you that full consideration be 
ven to producing a higher quality sponge than that which is on the 
irket today. 
Senator Matone. You know the specification. What should be the 
pecifications in your opinion with your experience now ¢ 
Mr. MocueEL. We have included an appendix here, appendix Ay 
hich deals with the manufacture of sponge and the manufacture of 
yys and which goes into that at considerable length; and if I may, 
[ would like to leave that with you, Senator. 
senator MALONE. J ust submit your statement for the record, and it 
ill be included when you finish. 
Mr. MocueEL. We feel that low Brinell hardness of the sponge is 
e essential. That is, Brinell hardness of not over 140 to 150, 
were very gratified to hear the remarks made by my predecessor 
{ possibly 120 could be met. 
Senator MALONE. That would be even better ? 
\ir. Mo HEL. That would pe even better. We are in luding this 
itement to which some might take exception. Our 1 dustry would 
er see titanium produced at a lower rate, but with higher quality 
in at the high production rates now being forecast and with the 
existing quality level. 
Now we have enumerated the objectic ns to titanium from an engi- 
standpoint, we have also listed those very desirable char- 
teristics. I think all of them have been repeated either yesterday 
r today and I am not going over that further here. i 
We have dealt with the matters of expense 1n his statement to some 
egree because we do not feel you can lightly pass over the matter of 
expense. It is definitely a factor. Ind use must recognize the 
ereater costs involved in this particular work, and we believe that 
we must give consideration to it. 
Senator Matone. You are speaking of civilian production; is that 
neht ? 
Mr. Mocnet. Speaking of civilian production, but I must also say 
that costs are not completely neglected even in military considerations. 
Senator Martone. No, but you would not be the one to make the 
lecision. 
Mr. Mocuert. We would not be the one to make the decision. It 
would be the end user who would have to make that decision. 
Senator Martone. The military organization; would it not be? 
Mr. Mocuen. That is true. 
Senator Martone. National Defense would make that decision. 


eerln 


ao 
{ 
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COST WILL DETERMINE USE 


Mr. MocHet. In Westinghouse gas turbines we are specifying 
titanium in such places as compressor disks, compressor blades, com- 
pressor through-bolts, and some other miscellaneous parts. The 
extent 1t will be used will depend upon how much the ultimate user 
is prepared to pay for it. 

Titanium is an expensive material, it is costly to handle in the shops, 
there are attendant time delays due to increased manufacturing time 
which means more machine tools and increased engineering aids, 
which the manufacturing departments need to successfully produce 
components. 
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Technically titanium can be used in increasingly large amount 
The Westinghouse Electric Corp. estimates it will use the following 
amounts of titanium in the next year if the end user can justify th 
cost: 

(a) Forty one tons of bar, billet, and sheet, requiring 5S tons of 
sponge, per month for the first half of 1954. 

(d) Approximately 55 tons of bar, billet, and sheet, requiring 
tons of sponge, per month, starting July 1954, through the balan 
of the year, 

Senator Matonr. You have this amount in sight under contract or 
promised ¢ 

Mr. Mocuen.. We have been allocated those amounts. We hav 
hopes of procuring those amounts. It will be a serious matter to u 
should we not get those amounts In usable alloy. 

Senator Maronr. But this is pointed toward a product for the A 
Corps or for national defense. 

Mr. Mocnen. Bureau of Aeronautics. We have been allocated the 
material, and on paper we are going to get it. We have confidence 
that the grade we will get will be satisfactory for our purposes, and 
we are counting on using these amounts. 

Senator Martone. We went through an experience of that kind, it 
seems to me, within the memory of most of us, and the answer was it 
was under contract, but we didn’t get it. 

Mr. Mocuen. We have been through that. We also point out in 
this article that approximately 28 percent of the titanium forgings 
currently being received are being rejected, indicating that the quality 
leaves much to be desired. 

These high rejection rates need to be reduced if the designer is to 
have the confidence he should have in the parts. 

The use of titanium in jet engines results in important weight 
reductions, depending upon the extent to which titanium substitu 
tions are made. For example, in our important weight reduction 
program, the maximum use of this alloy can reduce the engine weight 
90 to 100 pounds with specific savings of 8 pounds per compressor disk 
and 4 pounds for two stages of compressor blading. Before seriously) 
considering the maximum possible use of titanium, Westinghouse 
wants to be assured of a continuing supply—250 pounds is the figure 
very closely related to the figures given elsewhere here. 

Senator Matonr. What is the total weight of such an engine? 

Mr. Mocuer. The total weight of such an engine is between three 
and four thousand pounds, about 3,000 pounds the engine I am refe1 
ring to here. 

Senator Matonr. Would reduce it about 8 to 10 percent? 

Mr. Mocuer. That is right. 

Senator Matonr. That is just a preliminary start? 

Mr. Mocnet. We think that is just a start, because the article also 
says that so far as future planning is concerned, we can say that 
engines that are still on the design boards incorporate titanium to a 
lars ger and larger degree than is presently the case. 

Senator Matonr. What do you think, with the knowledge you now 
have, would be the maximum in such an engine in percent: age 2 

Mr. Mocuen. Dave, has your thinking gone far enough to estimate 

what that percentage would be in the engines now on the design board ¢ 
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Mr. Gouipperc. With the alloys presently available, the maximum 
uld be about 35 percent. If some of the new alloys develop satis 
torily, it might go up. 

Senator Matonr. Depends on future development ¢ 

Mr. Gotppera. Strictly future development. 

Mr. Mocnen. Today much of what has been said around this table 
been around the aircraft industry and applications to this, and 
out detracting from it and what I have said has been in that field, 

. there are a number of other places in which titanium could be 
ito very vood advantage. 

As un matter of fact, we feel so trongly about it at Westinghouse 

it we are now designing reducing and sponge me It) @” Turnaces tol 

dustry. We feel so stror oly that titanium will have wide appli 
tion in other phases than just in aviation. 

Senator MALONE. In civilian use? 

Mr. Mocuen. That we are actually going into the designing of ore 
icing and sponge melting furnaces, since furnaces are a part of 
tinghouse product 3. 

Senator Matonre. What is the particular advantage of titanium in 


ies ¢ 


Mr. Mocne.. We are designing furnaces for the purpose of ore re 
ction and melting. The Westinghouse Corp. engages in furnace 
ness, and we feel so strongly about this that we have turned some 
f our best people over to thinking and designing furnaces for this 
rticular activity. 
Senator Martone. I would say again, knowing the reputation of 
tinghou e like Kennecott ( opper, that when you do that, it is a 
od sign that the brains in your organization believe it will be a very 
eat, that it will be of very great importance as a future metal. — 


Mr. Mocnent. We have pointed out in this that in the electrical field 
ere are several places that titanium will no doubt find a place. In 
team-turbine field and in the gas-turbine field for other purposes 


in aviation, we too feel titanium will eventually enter in there and 


en you come to the marine field of applicat ions, surface condensers 


\ well use condenser tubes made of this material because of the 
ellent resistance to salt water. 

We are convinced it will be used in a great many places other than 
t the field of aviation. 


SUGGESTS FLEXIBLE STOCKPILING 


We have heard something about stockpiling today, and we want 
to leave just one thought with you. The Government should not stock- 
ile sponge which cannot be converted to useful alloys. It would 
e a very sorry state of affairs if we were to stockpile materials that 

entually could not be used. That is relying on props that fall from 
nderneath you. 

We believe any stockpiling program should be a very flexible one, 

lat as new and better materials are developed, any of the older and 
less desirable materials in the stockpile should be gotten rid of so that 

hatever we have in the stockpile is the best that we know of at that 
irticular moment. 

Senator Martone. Right at that point, the specifications for the 


tanium of the Titanium Corp.., as testified to here yesterday. I believe, 
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was 225 Brinell hardness. It has also been testified to rather freel. 
and rat ntly here that that is not available for many of the us¢ 
so you would have in mind the Brinell hardness and possib ly other 
matters: is that right ? 

Mr. Mocner. We question stockpiling and relying too greatly « 
titanium that would run that Brinell hardness. 

Senator Martone. Where do you think it should run? 

Mr. Mocuen. Present thinking is around 140 to 150. 

Senator Martone. ‘To make it available and its workability satis 
factory ¢ 

Mr. Mocnex. That is richt. 

Senator Martone. Of course, what the chairman says should not b 


considered as a eriticism of the General Services Administration fo 
their first conclusions, because they had to make some kind of spe 
cations: and at that time these investigations of yours, for exampl 


were not available. But you are talking now to the committee sins t 
future specifications? 

Mr. Mocnuen. That is right. 

nator Martone. And future contracts that might be let to the 
people that you saw here today, very anxious to get into productio1 

Mr. Mocuer. We just look with alarm at any stoc ‘kpiling of mate- 
rials that you are not going to be able to use. That is just resting on 
something that isn’t there. 

Senator Martone. Yes. Then the idea of the Government taking 
something that is not in demand in industry wouldn’t meet with your 
approval ¢ 

Mr. Mocner. It does not meet with our approval, sir. 

Senator Matonr. That is very good information for the committee. 

Mr. Mocnen. The second recommendation we make is in regard to 
cost, decreasing the cost. We believe that the present spread between 
$5 a pound for sponge and $20 for sheet reflects an abnormally high 
scrap rate, and we believe that if the problems which cause this high 
rejection can be eliminated, better sponge, better methods, better care, 
then we believe that there will be a reduction in price. 

Senator Martone. Those are some of the problems? 

Mr. Mocuet. That is right. 

Senator Martone. Another problem is the utilization of the scrap, 
is it not? 

Mr. Mocnet. It is very much of a problem. 

Senator Martone. Do you think there is any problem there that 
can’t eventually be conquered ¢ 

Mr. Mocnen. We believe that eventually it will be conquered. How 
long a problem it may be is a little bit open to question at the moment, 
but certainly it would appear that any method, a method must even- 
tually be developed that will take care of our scrap. 

Our third thing is Government controls. We believe that the work 
of the various agencies of the Government involved in titanium de 
velopment and control, even though we may criticize it at times, has 
been invaluable to industry, and we urge that it be carried on at a 
higher level, and we would urge some dynamic leadership to be put 
into 1t. 

Senator Matonr. You are talking about leadership in securing more 
metal. 


An ee ecseian 
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= MocueL. Securing more metal, in securing or instituting those 
esearch activities that will give us better sponge, that will take that 
onge then and put it into better alloys, because we believe that it 
only going to be with better sponge and better allovs that this thing 
going to reach the full result that it ought to reach. 
Senator Matonr. One of the habits and apparently objectives of 
» (rovernment agencies over the last 10 or 15 years 1s to alw: ays have 
nost every material in a position so they must allocate it. One of 
ie objectives of this committee is to arrive at some conclusions that 
ould have as an ultimate objective enough material so that allocation 
not necessary. 
Now. of course, in case of a sudden emergency and a real war, 
iturally, many things might be subject to alloc aia for a short time; 
it if we could get out of the category of being dependent on foreign 
itions for the raw material, the many raw materials for which we 
re now dependent upon foreign nations, we think it would be quite 
objective. 
Mr. Mocuet. Quite so. 
Senator Martone. That is the reason we encroached upon your valu- 
le time and the testimony is very informative and valuable to 
\is committee, because you are in the business. 
rhis isthe same Westinghouse that tried to compete W ith the foreign 
ition in the bid for a generator, was it not ? 
Mr. Mocnent. Same company. 
Senator Matonr. You pay about 3 or 4 times the wages and you 
a t do SO good. 
Mr. Mocurn. That is right. 
Senator MALone. So that is another point. We are now buying 
titanium from Japan. 
Mr. Mocuen. Yes. 
Senator Matonr. And they are making great.plans to increase their 
roduction ¢ 
\ir. Mocnen. Yes. 
Senator Marons. I think you will encounter problems as you go 
ong, but there is nothing sensible people can’t conquer in the opinion 
he chairman after hearing all this testimony. 
Mr. Mocnen. That is right. 
Senator MALonr. I am glad that you agree that while there are 
problems, they are in the process of being solved. 
Mr. Mocuen. We think they are. May I offer a copy of this? 
Senator Martone. It will be accepted and made a part of your testi- 
ony at this point. 
(The statement referred to above is as follows:) 


STATEMENT OF THE WESTINGHOUSE ELEcTRIC Corp. BY L. E. LyYNpE, VICE PRESIDENT, 
AVIATION GAS TURBINE DIVISION 


SUMMARY 


The Westinghouse Blectric Corp. has shown a continuing interest in the 
development and application of titanium. This is shown by the teclinical articles 
written by Westinghouse engineers and to the extent which titanium has been 
ncorporated into our gas turbines. Since titanium is now considered one of the 
najor engineering materials presently available, it is recommended to the 


committee that the following areas be explored 


39888—54—pt. 3——-35 
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1. Increase quality of sponge 


The Government should not stockpile sponge which cannot be converted 
useful alloys. 
2. Decrease cost 

The spread between the $5 per pound for sponge to $20 per pound for sheet 
reflects an abnormally high scrap rate. If the problems which cause this high 
rejection are eliminated, greater production will be immediately available at a 
lower end price. 
3. Government controls 

The work of the various agencies involved in titanium development and contr 
has been invaluable to industry If possible, their work should be continued at 
a high activity level 


L 


4. Availability 

The needs of the various gas turbine and airframe manufacturers will have 
to be carefully balanced to see that the titanium is allocated most judiciously 
This should be done until the industry becomes more competitive. 

In the period from 1948 to the present, industry has seen the development of 
a material which has no commercial parallel. During 1948 Du Pont produced 
eceasional 10-pound heats of ductile titanium; today there are producers making 
$,000-pound melts daily. This growth would not have been possible without the 
basie work of Dr. Kroll, the guidance of such Government agencies as the Aircraf 
Production Resources Agency and the Bureau of Mines, and the financial support 
of the Department of Defense. 

We feel it fitting and rightly so that the committee review the titanium picture 
A similar review, of where titanium fits into the Westinghouse future planning 
has recently been made. The discussion which follows covers not only the early 
tribulations with titanium but it also presents a forecast of the immediate futur: 
requirements. 

In June 1949 Westinghouse forged two 300-pound pancakes from a Du Pont 
commercially pure titanium analysis. One of these disks was sectioned for 
metallurgical analysis and the other machined to a J-40* compressor disk 
configuration. This latter disk was then subjected to a hot spin test. The 
data from these early tests convinced the management of Westinghouse, wit! 
the encouragement of the Bureau of Aeronautics, that substantial weight savings 
could be affected in gas turbine engines. 

As with all new materials, the problem was not one of only making a decision 
to start using this metal but was one of overcoming such problems as 

(a) Producing a high-quality sponge; 

(b) Producing titanium and/or titanium alloys which were uniform in 
chemical analysis, which met minimum design requirements, which were 
metallurgically stable, and which were amenable to manufacturing practices; 

(c) Insuring an adequate supply. 

Despite these seemingly insurmountable problems Westinghouse, in order to 
gain further experience, ordered additional compressor forgings. As a result 0 
this additional experience, Westinghouse felt that with the constant advances 
being made in the reduction and melting practices by industry, it was time 
(June 1950) to place titanium into engine parts. The alloy selected was the 
iron-chromium-nitrogen strengthened alloy (similar to the Titanium Metal's 
Corp. Ti 150A). However, because of the difficulties in the actual machining 
of compressor discs, plus the high cost involved and the uncertainty of a con 
tinuing supply of usable material, the decision was made to slow down the effort 
of manufacturing titanium dises for production engines and to concentrate on 
solving the many problems brought to light by the early work. 

These steps were taken and the results have been gratifying. Actual engin 
parts such as discs, blades, bolts, ete., have been and are being made from 
titanium and titanium alloys. Some of the parts which were made have been 
incorporated into engines which now have completed over 150 hours of operation 
Results of these tests were so satisfactory that our future planning, as far as 
materials are concerned, includes titanium as a basic engineering material. This 
will be seen in later sections of this report. 

We do not infer that Westinghouse is satisfied with the present state of the 
titanium art. We urgently recommend that full consideration be given to pro 
ducing a higher quality sponge and uniform alloys, a cheaper product, and one 


1A jet engine developed by Westinghouse for the Bureau of Aeronautics, Department of 


the Navy 
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which can be manufactured as readily as the ferritic stainless steels. Attached 
eto for the committee’s technical study is appendix A giving a more complete 
ea of the problems in the reducing and melting phase of this industry. This 
blem in itself is probably the key to accomplishing all the points mentioned 
the above paragraph. 
from the discussion in the attached appendix A it is apparent that it is pos- 
ble to develop low hardness, high purity sponge, and to melt homogeneous alloys 
that a more usable material will be evolved. Westinghouse recommends that 
rein lies one field where significant results can be obtained as users cannot 
erate sponges with hardness over 140 to 150 Brinell. To accomplish this may 
juire immediate modification of existing equipment and the starting of more 
levelopment work. Industry would rather see titanium produced at a lower 
ite but with higher quality than at the high production rates now being forecast 
the existing quality level. 
It would be well to enumerate some of the advantages and disadvantages of 
itanium as it appears to this user at this time. On the plus side of the picture 
we find the following points : 
(1) The ore is abundant enough to justify large-scale commercial 
exploitations, 
(2) The density is low. 
(3) The resistance to atmospheric and chemical corrosion is outstanding. 
(4) Favorable strength-weight ratios are attainable for working tem- 
peraturs up to SOO° F. 
(5) High fatigue strengths seem to be attainable by suitable alloying 
and heat treatment. 
(6) Hot forging or forming or rolling can be readily accomplished 
(7) It appears that some of the new alloys can be are welded 
(S) It has an attractive commercial appearance. 
(9) It has a very favorable technological future development picture. 
Characteristics that may or may not be desirable depending upon the cir- 
stances are as follows: 
(1) Low modulus of elasticity, approximately half that of steel. 
(2) High electrical resistivity—25 to 100 times that of copper. 
(3) Low thermal-conductivity 
(4) A high melting point. 
fhe following characteristics are usually considered to be definitely on the 
minus side. 
(1) A high chemical reactivity for gases and other metals 
(2) Is considered more difficult to machine and generally fabricate than 
the stainless steels now being used. 
(8) Has a rapid decrease of strength and increase in oxidation rate 
above SOO° F. 
(4) Has a high cost. 
rhis last point should be amplified to a greater extent for the future of ti- 
tanium hinges upon the national defense effort. Present annual development 
expenditures are estimated to be at $10 million per year.’ 
his expense can be justified when one reviews the results that have been 
obtained during the past few years. Westinghouse is in agreement with the 
principle that titanium should only be used if substantial weight savings per 
nit dollar can be achieved. This does not always mean for rapid usage of 
the metal but it does mean that where titanium is used that we will see a greater 
chance of success for weight reductions. 
ritanium sponge is presently a marketable commodity purchasable at $4.50 
to So per pound. Forging billets cost Westinghouse approximately $10 per 
pound and titanium sheet about $20 per pound. Between sponge and billet are 
elting and other consolidation costs and attendant serap losses. The manu- 
ture of titanium sheet and bar stock results in a very high scrap ratio at 
he present time. If this scrap rate can be reduced it is axiomatic that the final 
st will be reduced, resulting in a much wider application. 
Now that we have traced the evolution of titanium from its very early develop- 
nt stages through its initial manufacturing problems, we can now state the 
present status of Westinghouse with respect to titanium. Titanium is being 
specified for use in Westinghouse gas turbines in such places as compressor disks, 
mpressor blading, compressor through bolts, and many other miscellaneous 
ts. The extent that it will be used will depend on how much the ultimate 


Symposia on Materials and Design for Light Weight Construction, Titanium Seminar, 
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user is prepared to pay for it. Titanium is an expensive metal, it is costly 
handle in the shops, there are attendant time delays due to increased manufact 
ing time which means more machine tools and increased engineering aids which 
the manufacturing departments need to successfully produce components. 
rechnically, titanium can be used in increasingly large amounts. The Wes 
inghouse Electric Corp. estimates it will use the following amounts of titani 
in the next year, if the end user can justify the cost: 
(a) Forty-one tons of bar, billet, and sheet (requiring 58 tons of spong: 
per month for the first half of 1954 
(6) Approximately 55 tons of bar, billet, and sheet (requiring 90 tons of 
sponge) per month starting July 1954 


Approximately 28 percent of the titanium forgings currently received are 
rejected, indicating that the quality leaves much to be desired. These hig 
rejection rates must be reduced if the designer is to develop confidence in its ( j 


in such vital applications as jet-engine parts 

The use of titanium in jet engines results in important weight reductions 
depending upon the extent to which titanium substitutions are made. | 
example, in our important weight-reduction program, the maximum use of t] 
alloy can reduce the engine weight 90 to 100 pounds with specific savings of 8 


pounds per compressor disk and 4 pounds for 2 stages of compressor bladi 
Before seriously considering the maximum possible use of titanium, Westi 
house wants to be assured of a continuing supply. It is felt here that a wor 
of commendation can be given to APRA of Wright Field who have followed the 
titanium production picture closely Necessary data can be quickly obtained 


the user from this agency to determine the feasibility of initiating large-s« 
titanium-substitution programs. It is important that a service of this typ 
continues as long as titanium is in its embryonic stages 

As far as future planning goes we can say that our engines that are still o1 
the design boards incorporate titanium to a larger extent than is present 
conceived. ‘This is being done with the idea in mind that reduction in costs wi 
be made within the next few years 

As an example of our future thinking, we are evaluating at the present time 
several new titanium alloys which seem capable of being used as turbine di 
These alloys are classified as an all-alpha-type material. However, it is o 
possible to obtain these all-alpha-type materials by starting off with a low 
hardness, 140 Brinell sponge. Some of the sponge that is now being obtaine 
does not meet this restricting qualification Steps should be taken to remedy ft! 
situation since the all-alpha-type alloys are the ones to which metallurgists : 
designers will look forward to for their future design materials. 

In the preceding discussion we have delved into the applications of titaniu 
for mainly military usage. Recently, one of the divisions of Westinghouse has 
made a careful survey as to the potentiai demand and the value of titaniu 
on a civilian level. It is thought that some of the results of this survey shou 
be mentioned here. Westinghouse feels that titanium is here to stay and is no 
designing ore reducing and sponge-melting furnaces for the industry. A comme 
cial application of titanium which is based on a unique combination of physica 
properties of titanium will, if proven successful, result in the consumption of 
fairly large amount of the metal. Another application for a titanium alloy would 
be as a weight-supporting core for electrical conductor spans as a replacement 
for steel now used. Calculations show a 16-percent weight savings per foot and a 
saving of $10,000 per mile of span 

A promising application for nonmagnetic titanium alloys would be for rotor 
slot wedges in 250,000 kilovolt-ampere generators where a high yield strengt! 
at moderately elevated temperatures is desired. Large generator retaining rings 
up to 40 inches in diameter could be made of the titanium alloy having a yield 
strength of 150,000 pounds per square inch and 10-percent elongation now 
achievable if the cost did not exceed $5 per pound. 

Forged titanium alloy blades are also being considered for blading in low 
pressure steam turbines. Consideration has also been given to using titaniu! 
blades in land gas turbines. Since such turbines use a low-grade fuel, it 
necessary to have a highly corrosion resistant material to withstand the attacl 
of the sulfurous acid formed by the combustion of the fuel. 

If titanium can be surface hardened on a commercial basis there should be 
many applications for rotary seals in the chemical industry as well as in othe 
rotating parts that demand high strength/weight ratios 

In conclusion Westinghouse at the present time is using titanium only inits | 
aviation gas turbines. The quantities have been forecast earlier in this stat 
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These quantities will not only increase in gas-turbine usage but in 
ilian applications, as mentioned above, if the cost can be lowered and quality 
reased. It is hoped that this presentation of the attitude of Westinghouse 
th respect to potentiality of titanium is helpful to the committee in seeking 
e answers they are trying to obtain as to the potential demand and the value 
titanium. If there is other information which is required to complete this 

ire Westinghouse will be glad to cooperate fully. 


APPENDIX A 


It was mentioned earlier in this report that full credit should be given to Dr. 
Kroll in establishing the basic technology of the titanium industry. The main 
antage of the Kroll process over the various alternative reduction processes 
perating at a competitive cost level results from the fact that one of the prin- 
pal intermediates, titanium tetrachloride is a liquid that may be extensively 
fied by conventional chemical processing methods. The other principal in 
rmediate, metallic magnesium, is also commercially obtainable in relatively 
e form. The problem of avoiding contamination and thus obtaining a high- 
ty product is concerned with only those steps of processing that follow the 
ration of chemically pure titanium tetrachloride. These are (1) Magne- 
reduction of the titanium tetrachloride to form a metallic titanium sponge, 
2) the melting and casting of the sponge to form ingots, both pure titanium 
titanium alloys. The prevention of contamination during the magnesium 
eduction cycle is possible only when sufficient care is taken to employ clean re- 
ion vessels of the proper material and proper design. 
Contamination by iron which is tolerable in some instances, but certainly not 
l, appears to result principally from the use of iron reaction vessels that 
attacked by the reaction mixture. Contamination by oxygen and nitrogen 
Its from improper choice of construction materials, improper vacuum design 
inadequate procedures as regards to cleanliness, evacuation, and purging. 
We believe that all of the above deficiencies may be corrected by the proper 
ication of established design and practices. It is believed that such im 
vements will gradually be made with regards to such practices by the present 
anium-sponge producers. Although the immediate effect of their application 
will be to increase the net cost per pound of the resulting titanium sponge, the 
erall effect should decrease rejection rates and increase the utilization of 
ap. 
Once sponge leaves the reduction furnace, the major problems result from the 
presence of small amounts of magnesium chloride in the numerous pores of the 
ponge. The bulk of this byproduct may be eliminated by high-vacuum treat 
lent at temperatures above 900° centigrade. Again proper selection of ma- 
ls for the necessary vacuum-treating vessels and adequate vacuum design 
are important, 
The finer traces of magnesium chloride are never completely removed, however, 
even the most intensive practices, it remains in the pores of the sponge until 
the sponge is finally melted. This magnesium chloride is extremely hygroscopic, 
and begins to absorb significantly large amounts of moisture from the atmosphere 
as soon as the fresh sponge is first exposed to standard atmospheres 
rhe moisture accompanies the sponge into the melting furnace and is there 
onverted essentially into interstitial oxygen and hydrogen impurities, both ex 
tremely troublesome in all phases of the manipulation and manufacture of tita 
m parts 
For the prevention of this moisture introduction, careful procedures and special 
equipment such as air dehumidifiers are again essential. These provisions are 
conventional in many chemical industries but have probably not as yet been 
employed in the titanium industry to the extent that will eventually be both 
necessary and economically feasible. 
In the melting and casting of titanium there is as yet no known slag or other 
additive that will scavenge impurities for melting titanium. In this operation 
so, quality control consists primarily of preventing the exposure of the metal 
contaminants. In the case of atmospheric contaminants, such as oxygen and 
nitrogen, this precaution is accomplished by adequate vacuum design of the 
elting and casting furnace, coupled with careful purification of whatever inert 
atmosphere (argon or helium) that might be used. 
In the original melting furnaces for making massive ingots, graphite was em- 
ployed as a crucible material, because it appeared to exhibit the lowest tendency 
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of all available refractories to dissolve in molten titanium. Even so, the average 
earbon content of ingots melted in this manner was from 0.75 percent to 1 percent 
which is considerably higher than is tolerable for practicable forgeability, weld 
ability, and machinability This irresolvable difficulty of melting in refractory 
erucibles was circumvented by the introduction of the chilled mold are casting 
furnace for large capacity melting and casting. In this furnace titanium sponge 
is melted by the heat of the energized electric are propagated between the molten 
bath and the electrode above it, and the metal is cast in a strongly water-cooled 
copper mold that also acts as the crucible. Although the copper mold introduces 
no appreciable contamination, new difficulties resulted from the use of tungs 
or graphite nonconsumable electrodes in these original arc furnaces. The res 
ual magnesium chloride in the sponge, being highly volatile at the melting po 
of the titanium, produced considerable spatter that resulted in coverage of the 
electrode with molten metal. The electrode was progressively eroded due to th 
formation of relatively low-melting eutectics which drain back into the bath t} 
contaminating it with tungsten or high carbon-bearing titanium 

\n additional difficulty encountered in the use of nonconsumable electrode 
furnaces is the inhomogeneity of titanium alloy ingots produced by this proces 
The only satisfactory way found thus far for obtaining the necessary homogene 
is by double melting of the ingot, that is, first introducing the metal to the 
furnace and then melting and casting a second time. In the nonconsumabhle 
electrode furnace, remelting can be accomplished only by diminuting the firs 
melt ingot into relatively fine chips and feeding this material back into the 
melting furnace, an extremely tedious and expensive operation 

Both of the above difficulties of melting in the nonconsumable electrode furnace 
are mainly overcome when the sponge is consolidated in the consumable el 
trode are furnace. In this case the sponge is compacted by conventional powder 
etallurgic processes to form a continuous electrode which is then melted or 
consumed as the principle source of feed material for the ingot. Contamination 
by tungsten or graphite is eliminated completely The resulting ingot is reac il 
remelted as the consumable melt of a second operation either after reducing b: 
manipulating and then feeding back into the first melt furnace, or by feeding 
in the as-cast condition into a larger second melt furnace. The required degree 
of alloy homogenization can therefore be obtained with a minimum of ack 
tional labor and operating expense 

The use of this new type furnace, only recently developed and introduced by 
the Bureau of Mines, constitutes the greatest improvement in the process metal 
lurgy of titanium alloys in the past several years. Now that this process h 
been shown to be a commercially feasible operation the final major deterrent 
to effective control over the quality of finished products seems eliminated. It 
s reasonable to expect by the users of titanium that the titanium industry will 
make use to the utmost extent, the principles established by Dr. Kroll and the 
Bureau of Mines as well as incorporating techniques established in the chemica 
industry in the past. It is important that the titanium sponge that is produced 
in the future is of the highest quality and titanium alloys which are made from 
this sponge are of higher quality than has been available up to the present time 


Senator MALonr. Does that complete your statement ? 

Mr. Mocuen. Yes. 

Senator Matonr. Does your associate have anything to add at thus 
time ¢ 

Mr. Goutppera. No, sir. 

Senator Martone. I hope, Mr. Mochel, if you have any further in 
formation, that you think would be helpful to this committee, our 
report will be prepared right after the holidays, that you would 
that is, for the full Senate committee—that if you would furnish us 
an additional brief on any point that you figure would be helpful 
to us— 

Mr. Mocuet. We will study the matter and may submit something 

Senator Matonr. Thank you very much. 


1 


I regret we were not able to finish tonight. We will continue at 1' 
o'clock in the morning, and finish, I am sure, by noon tomorrow. 
(Whereupon, at 5:30 p. m., the committee recessed to reconvene at 


10 a. m., Wednesday, November 25, 1953.) 
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Washington, D.C. 
The subeommittee met, pursuant to recess, at 10 a. m., in the com 
‘ ttee room, 224 Senate Office Building, Senator George W. Malone, 
Nevada (chairman of the subcommittee), presiding. 
Present: Senator George W. Malone, Nevada. 


he Present also: Jerome S. Adlerman, counsel to the subcommittee, 
il nd George B. Holderer, committee engineer. 

by Senator MALONE. The committee will be in order. 

ng Mr. Wyatt, of the Crane Co. 


Mr. Wyatt, you are familiar with the objectives of the committee. 
You have heard part of the hearings. If you have a written state- 
by nent, you may proceed to read it, or comment from it and submit it 
for the record, or you may proceed in any way you see fit. 


It STATEMENT OF E. E. WYATT, EXECUTIVE ASSISTANT TO THE 
a PRESIDENT, CRANE CO. 

ne Mr. Wyarr. My name is E. E. Wyatt, executive assistant to the 

ra president, Crane Co. 

° Crane Co. has engaged for several years in laboratory and _ pilot 
plant work on titanium. For approximately 214, years past it has 
been operating a pilot plant in Chicago. As of July 31, 1953, Cramet 

Lis Inc., a wholly owned subsidiary of Crane Co., contr: de with the 
the n Defense Materials Procurement Agency, which is now a part of 

General Services Administration, wherein Cramet agreed to con- 

2 erie a plant capable of producing titanium sponge at the annual 

ur rate of 6,000 tons per annum. 

This plant is now under construction on a site near Chattanooga, 
ng enn. The property has now been graded. Two buildings, together 


vith roads and parking areas, are now well under way, with other de- 
tailed plans to be released shortly for further construction to be 
‘ tarted on the site. 

The plant will be constructed in 4 self-sufficient units, each having 
1,500 net ton annual capacity. This will enable the starting of 
roduction immediately after one unit is completed, while the balance 
f the plant is still under construction. 
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The general layout of the plant is such as to allow for subsequent 
expansion up to a possible qu: a upling of presently planned capacity) 

Senator Matonr. What is the planned capacity ¢ 

Mr. Wyarr. 6,000 tons. 

Senator Matone. Per year. What does that mean in terms of daily | 
production ? | 

Mr. Wyarr. In the neighborhood of 17 tons a day. This will be } 
an around-the-clock operat ion, and we propose to run it 7 days a week, 
Production will start in this plant in April of 1954, in a control plant 
now well under way and construction. This control unit will only 
have a nominal production capacity. Production from the first unit 
of the main plant is scheduled to start during the third quarter of 
1955. 

Senator Martone. About 2 years. 

Mr. Wyarr. Yes. Wait a minute, Senator. No, I am in error o 
that. That is the third quarter of next year. 

Senator Matone, 1954. 

Mr. Wyarr. Yes. 

Senator Martone. Just about a year from now. 

Mr. Wyatt. That is correct, with the second unit going into pro 
duction during the first quarter of 1955, and the remaining two units 
during the second and third quarters of that year. 

Senator Matonr. That will then reach full capacity of 6,000 tons 
per year. 

Mr. Wyarr. That is correct. During 1954, production of course 
will be relatively small because of these units going in late, but in 
1955, we estimate the production of 2,900 tons of sponge, and, of 
course, 6,000 tons annually thereafter. 

This plant is being constructed so as to be able to produce ingot, 
starting with raw materials readily available on the North American 
Continent. A modified Kroll process is to be employed. 

Senator Matonr. When you speak of raw materials in the North 
American Continent, what do you mean? Ilmenite? 

Mr. Wyarr. It will be capable of using slag produced as you heard 
from the testimony given yesterday. 

Senator Matonr. Ilmenite slag? 


Mr. Wyatt. Yes. 
SHOULD NOT DEPEND ON IMPORTS 


Senator Martone. You feel there will be plenty of raw materials in 
the North American Continent ? 

Mr. Wratr. We feel quite assured that there is adequate supply 
of raw material on this continent. 

Senator Matonr. Why would you be particular to have your raw 
material source on the North American Continent? 

Mr. Wyarr. For two reasons. First, we feel that the economics 
involved may dictate such a course, and secondly, we feel that the 
only assurance of continued production is with such a philosophy. 

Senator Matonr. Why? 

Mr. Wyatt. As has been brought out so m: iny times, very properly 
and correctly, we believe, we do not want to depend on raw materials 
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coming over either 1 of the 2 oceans. We are quite familiar with 
the many sources * supply of ilmenite and rutile in other parts of 
the world. At the same time, we have a great confidence that there 
will be additional sources of supply coming in, not only in Canada, 
but also in the United States. 

Senator Martone. Do you have any qualms about securing raw 

aterial in the event of an all-out world war if it were from foreign 

itions ¢ 

Mr. Wyarr. Obviously we do have qualms of getting it from foreign 

itions, definitely. After all, the impetus on the titanium is on behalf 
of a strong defense, obviously leading to the conclusion that we be- 

eve it would be foolh: irdy to contruct any plant that was not capable 
of using domestic materials. 

Senator Matonr. Do you have any misgivings about a foreign coun- 
ry even in peacetime regulating its exports ¢ 

Mr. Wyarr. We do not want to be in a position of having to depend 
on them. 

Senator Maronr. There is a record of such regulation. 

Mr. Wyarr. Yes. 

Senator Martone. I believe it has been outlined in testimony that 
India, to mention one, had closed down the export of ores or sands 
that were used in the manufacture of titanium. You think it would 
be ill-advised to depend on any foreign nation across major oceans 
for a material needed in national defense ? 

Mr. Wyarr. The answer is definitely “Yes.” It was for that reason 
that we have planned this plant so as to be capable of using domestic 
materials, the supply for which we feel is entirely adequate, for at 
least as reasonably a long period in the future as we think one ought 
to consider. 

Senator MALonr. You are familiar with the general policies laid 
down by a former President, Mr. Truman, that the policy of the 
Nation was to secure minerals from foreign sources and save our own. 
In fact, we are now dependent on foreign shores for many of these 
minerals and materials that it would be difficult to fight a war with- 
out. You are cognizant of that fact ? 

Mr. Wyarr. Yes: I am. 

Senator Manone. Go ahead. 

Mr. Wyarr. In our Government contract, Cramet may obtain ad- 
vances up to a maximum of $24,950,000 from which this facility is to 
be constructed. ‘These advances are to be re paid at 3 percent interest 
over the pe riod of the contract, which period will probably ap proxi- 
mate 5 years. There are so many different alternative methods there, 
but to simplify it, the repayment period would approximate possibly 
vo years. 

We obviously have a great confidence and faith in titanium, or else 
we would not have voluntarily expended the substantial sums of 
money we have, nor would we have taken the risk, and there is a great 
risk if one does not have confidence, in going into a plant even under 
advances from the Government to construct the plant. There are 
many millions of dollars required for working capital. There are 
possibly millions of dollars involved in operational losses before eco- 
nomie production is estabished, which any company going into a 
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facility such as this must recognize. Had it not been for the great 
confidence which we have we would not obviously have volunta arily 
entered into this picture. 

The Crane Co., as you know, has been in the metals business for 
what within a couple of years will be a century. We feel we know 
something about metals, and we certainly have confidence that the 
problems on quality and operational difficulties will definitely be 
resolved. 

Senator Matone. The Crane Co. has always had a mighty fine 
reputation, and many of us are glad to see them get into this field. 
You feel that the civilian use, even though there was no war, would 
eventually justify your getting into the business in a substantial way’ 

Mr. Wyarr. We do not believe that the civilian use would justify 
entry into production with the present status of technology to the 
extent that we are now constructing a facility in Chattanooga. We 
do feel, however, it justifies the development work done. It would 
definitely justify a smaller facility, and we feel eventually the civilias 
market, once technology is improved to a greater extent than it pres 
ently is, definitely would justify a substantially larger facility tha 
we are now constructing. 

Senator Martone. Of course, the civilian consumption naturally 
would grow as the price would be reduced. 

Mr. Wyatt. Very definitely. 

Senator Martone. Do you feel that the price will be reduced as you 
get into volume production in the future ? 

Mr. Wyarr. Even with present technology and present plans, 
Cramet voluntarily reduced the price to the Government on its pot 
tion of its take, and it has an option of 25 percent of the capacity over 
5 years, to $4 a pound for all but the first year. 

Senator Mavonr. That is the contract. You receive $4 a pound 
after the first year. 

Mr. Wyarr. That is correct; $5 for the first year, and $4 for the 
second and following years. 

Senator Matone. Is the contract so written that you are bound to 
aed to the Government, or do you deliver to any private market / 

Wrarr. We have i right under our contract over the period 
of oi contract to de liver to the Government up to a total of 6,00 
tons. That is 1 year’s capacity at the prices I mentioned. ‘The 
Government has the option to purchase up to 25 percent over that 
same period, 

Senator Martone. Twenty-five perecent of your production / 

Mr. Wyarr. Yes; but in the Government’s option, the combined 
total which the Government has the privilege or must take cannot 
exceed 7,500 tons. 

Senator MaLone. Supposing you are unable to dispose of it in the 
market, at the contract price, is the Government bound to take it then 
if you offer it to them? 

Mr. Wyarr. The Government under the contract would be so obli 
gated to take up to 6,000 tons over the life of the contract, yes, at the 
prices mentioned. 

Senator Matonn. At $5 per pound the first year, and the following 
years at $47 
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Mr. Wyarr. That is correct, sir 
Senator Matone. Go ahead. 
Mr. Wyarr. Iam through with my particular statement here. We, 
you know, are just getting into this business. I would be very 
ippy to answer any questions” you or anyone else has. 
Senator Mavong. I do not believe we have any questions. You are 
just starting. You have every confidence that you will get into pro- 
ction on the dates mentioned and specified in your contract. 
Mr. Wyarr. The dates mentioned here are much improved over the 
ntract. Weare now ahead of schedule substantially. 
Senator Matone. That is good news. You will be ready to expand, 
f necessary, and if the market justifies or if the contract with the 


(iovernment justifies it, to quadruple your contract production of 6,000 


ns a year! 
Mr. Wyarr. We certainly would be very pleased to consider. We 
not obviously make any commitments, but obviously from the type 


of planning which we have made, it would indicate, and certainly we 


ll assure you of our desire to cooperate and give very serious consid 


eration, to subsequent expansion. 


Senator Matone. | understand at the beginning of your testimony 
it you are planning for a structure that would permit four times 
original production. 

Mr. Wyarr. The layout of the plant is such that it can be added to 
on the presently graded site, using the services which go into the plant. 
\n expansion up to quadruple the present capacity could be accom 
plished. We are not putting in these facilities for that. 

Senator Matone. I understood that. But you are planning that if 
lhe market justifies it, you can expand. 

Mr. Wyatr. That is correct. 

Senator Mauone. I was very much interested in the testimony in 
Los Angeles of Mr. Holloway. I was impressed also with his apparent 
knowledge of the situation, and understanding of the market as it now 
exists, and his estimate of the future market. 

Phat is all, then, Mr. Wyatt, and thank you very much for your 
ippearance. If you have anything further to offer that you think 
would be helpful to the committee, we would : appreciate a brief on the 

ubject. Just mail it to the chairman. 

Mr. Wyarr. Thank you, sir. It has been a pleasure being here. 

Senator Matonr. Mr. Stalker, of General Electric Co. Mr. Stalker, 
you also represent a very famous company, famous for its successes 
n the fields in which it has invested its money. You know how to 
manufacture articles when you turn your attention to them. I am 
glad to see you are interested in this matter. 

Will you identify yourself for the record, and make any statement 
you care to, written or otherwise, that you think would be he ‘Ipful to 
the committee. 


STATEMENT OF K. W. STALKER, JET ENGINE DEPARTMENT, ENGI- 
NEERING SECTION, AIRCRAFT GAS TURBINE DIVISION, GEN- 
ERAL ELECTRIC COMPANY 


Mr. Starker. My name is K. W. Stalker, from the Jet Engine De- 
partment, Engineering Section, Aircraft Gas Turbine Division, Gen- 
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eral Electric Co. I have prepared a statement which would read as 
the title, “Titanium—Past, Present. and Future—at the General Elec- 
tric Company.” 

Most of the titanium work done at the General Electric Co. has been 
done in or for the aircraft gas turbine division. Our product is jet 
engines. In order to make you more familiar with some of the parts of 
a jet engine, I have brought along a cross sectional cut of an engine 
This is exhibit 1. 

Senator Martone. It will be accepted as exhibit No. 1 and made 
part of your testimony. 

(The document referred to was marked “Stalker Exhibit No. 1” and 
is on file with the committee. ) 

Mr. Sracxer. In June 1948 we at the General Electric Co. received 
our first pieces of metallic titanium. The material was in the form of 
both bar and sheet. We conducted several laboratory studies on th 
material and made a few engine parts. The materi: al displayed some 
interesting characteristics. It was relatively light and f: ele strong. 
It looked like a good potential material for making jet engines. 

Senator Martone. What date was this? 


Mr. Sratker. June 1948. Therefore, in early L949 we purchase 
enough material to make one sta ge of compressor blades. I hav 
ome sample compressor blades which I would like you to see. 


Senator Martone. Do you oh to submit one of these blades as a 
exhibit to the committee ? 

Mr. Srauker. Yes. You may keep those. 

Senator Martone. It will be marked “Exhibit 2.” and filed for the 
henefit of the committee study. 

(The blade referred to was marked “Stalker Exhibit No. 2” and 
filed with the committee. ) 

Mr. SrauKer. We also made some outer combustion chambers and 


other miscellaneous parts. The compressor blades were installed in a 
test engine and operated for several hundred hours. They operated 


=atisfactorily. 

Our early evaluation was that its strength-weight ratio was onl 
fair when compared to alloy steel. The welding properties were only 
fair to poor, but other fabrication properties were fairly good. There 
fore, we anticipated that alloyed titanium would be suitable for some 
of the highly stressed parts. 


In 1950 we began work with our first commercial alloys. They 
were from 50 to 100 percent stronger than the purer metal. This was 
good. The alloying elements gave the material a fairly good tem- 


perature range. 

As exhibit 3, I have a chart which we use in our engineering 
works showing the yield strength weight ratio relationship at tem 
peratures. 

Senator Martone. That may be received as exhibit No. 3 as a part 
of your testimony. 

(The table referred to was marked “Stalker Exhibit No. 3” as 
follows 
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Mr. Sratker. If you will observe the chart, you will see RC70 at 
the bottom of the chart is what we call commercially pure titanium. 
\t approximately 400°, the line crosses with the aluminum chart. 
litanium would become appealing in relation to aluminum, then, at 
100°. But you may also observe that 4340 alloy steel, heat treated and 
tempered at proper ranges, shows a distinct density advantage beyond 
ibout 850° over any of the material except the alloyed titanium. 
Therefore, we began our work in 1950 using alloyed titanium. 

We did not expect, though, that the alloyed titanium would present 
us with so many problems. It was extremely brittle when welded, 
difficult to machine, difficult to form, and had very poor ductility. 
We began to realize that we had many major problems to solve 
if we were to use alloyed titanium in jet engines. 

We broadened our operating base to handle the problem. We 
assigned full-time laboratory personnel to the job. We set up a 
vroup of manufacturing experts to work out the problems of fabri 
cating parts out of the material. 

In 1952 we had set up sufficient material standards, processing 
standards, and design standards, sufficiently satisfactory to plan the 
use of the material in our product. But there was not enough mate- 
rial for our program. We had plans for a fairly broad program. 

When we entered orders and when we began to get promises of 
delivery, there just was not enough material for our program. We, 
therefore, had to go back to our original materials. 

Senator Matone. What date was this? 

Mr. Srauxer. In the early part of 1952. Also, about this time a 
new development almost terminated our desires to use the material. 
Many of the parts began to fail. After parts were operated for a 
long period of time at temperature, the material lost its ductility. 
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It had become as brittle as glass. In our metallurgical terms, we 
would say age embrittlement set in and the material lost its chara 
teristic of being ductile. It was a time for reevaluation of the 
material. 

Therefore, in late 1952 and early 1953 we came to the following 
conclusions: We would not design titanium into our new engines 
per se. Therefore, the material was more or less returned to the 
laboratory for further development. We would make applications 
only as the supply became available. 

Senator Martone. Then you had two reasons at the time to cut dow 
the use. One was the lack of titanium itself and the other was thi 
matter of changed characteristics of the metal in continuous use. 

Mr. Stacker. That is right. 

Senator Mauone. Go ahead. 

Mr. Sravkxer. A different alloy was made available that did not 
have the age-embrittlement problem. 

Senator Mavone. In other words, the problem of availability fo 
the work you had in mind was whipped. You solved that proble: 

Mr. Srauxer. We solved the age-embrittlement problem. T! 
supply problem was not solved, and is not solved yet. 

Senator Matonr. Will you in your statement give us an idea of 
how much of the material you need if you go into the design of 
engines using it ? 

Mr. Sravker. Yes, sit 

Senator Matoner. Go ahead. 

Mr. SrautKer. Now, we are more or less using the material as it 
becomes available and plan to use more as it is made available. We 
are now in the posit ion to be able to purchase material to our spect 
cations and depend on getting a product that is reliable. We a1 
becoming familiar with titanium as a metal so that we can have it 
perform like aluminum or steel or the common known materials 

Today we are shipping engines with titanium parts. We have had a 
steady flow of material through our shops and at an ever-increasing 
rate. We are actively incorporating more titanium in our products 
as it becomes available. Today our evaluation of titanium is that it 
has many limitations. They are: it is expensive to purchase as a ma 
terial, to process and tocontrol. It has poor welding qualities. Tt has 
low ductility. 

Senator Matone. It has poor welding qualities? 

Mr. Strauker. Yes. It has an affinity for any of the known gases 
generally common in the air. All of those gases contribute to poo! 
ductility and brittleness. Also it is notch sensitive. What we mean by 
notch sensitive is some materials if you would make a notch like my 
pencil pulled apart here, drop a we ‘ight on it or have an impact load, 
some will bend. Titanium is inclined to fracture like glass; eve! 
though it may have ductility in tension, it would be brittle. 

It had the one virtue, though, that often still makes it very appeal 
ing, in that it is both strong and hght. Therefore, we have several 
programs working with the goal in mind to find solutions to the 
problems we have just mentioned. Of course there are 2 or 3 
problems we cannot solve singularly. They are the price of sponge 
and the quantity of sponge and the quality of the sponge, or quantity 
and quality of material. The problem of getting a higher qualit) 
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ponge seems to be the major problem facing the titanium industry 
today. 
SPONGE QUALITY 


x 


We have spoken of quality and quantity. I would also like to empha 
ze the quality. Many of the processing problems we have today are 
vused by poor quality sponge. Many of the laboratory solutions that 
e worked out failed in practice because the commercial material did 

t have the quality of sponge used in the laboratory materials. To- 
lay we are finding quality more of a limiting item than quantity. Our 

iture plans for titanium are relatively firm in that we are learning 
to use the material. Also we are counting on progress to be made 
future as in the past. I would say in the last 3 years we have 
tou a position of what you might say was being able to identify 

e material until today we are able to say to our engineers, “We can 

ion titanium for this part, but we should not design it for that 
rt.” 

We know the material like we know aluminum or steel. Therefore, 
ve forecast a definite use in our future engines, especially with the 
idvent of some of the new high-temperature alloys that have some 

elding properties. We are hoping that the price will come down 
hen we begin to use the material in larger tonnages. We will insist 

improved quality so that we do not have to maintain such rigid 

spection and testing procedures. 

Presently on our titanium parts such as forgings, every piece is pre- 
red with a test coupon. I would say the testing cost per compressor 
heel is almost equivalent to the cost of a steel wheel. I should say 
that over again. The cost of testing the materials in material control 
on the titanium forging is almost as high as the price of the steel forg- 
g counterpart, 

Senator Matone. Are you saying that it is just about the same as 
testing the steel counterpart or the cost of making the steel counter- 
part ¢ 

Mr. Sratker. The cost of testing the titanium part is almost equiv- 
ilent to the price of the steel part. In steel we can set up quality con- 
trol because it is a fairly uniform product. 

Senator MaLone. So the testing of titanium in addition to the cost 
of producing titanium parts, makes quite an additional cost. 

Mr. Srauker. Yes; because on every compressor wheel, we pull test 
pecimens, we keep a case record of that wheel all the way through the 
processing line, and since it is not a material today that is uniform in 
quality we cannot set up our statistical controls like in other materials. 

Senator Matone. Uniform quality control would whip that prob- 
em largely. 

Mr. Sratkxer. Yes. That is why I speak of quality. We realize 
that the supply is limited, and inadequate to meet the forecasts as 

itlined, but we do recommend that the supply be increased with the 

e reservation that quality of material must come ahead of quantity, 
or we will be faced with a supply of material that we cannot use in our 
jet engine program. 

That is my formal statement, Senator. 

Senator Matone. I think it is very good. Coming from an organ- 

zation, such as yours, that is entirely reliable and has long e xperience, 

s very valuable to the committee. 
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You have heard the testimony over the past couple of days. What 
would be your general conclusion, if you have studied it, as to the 
expectancy in quality control ? 

Mr. Sravxer. I would say if instead of shooting for quantity we 
would pay particular attention to quality, we can get out of that prob 
lem fairly quickly. 

Senator Matonr. You heard the testimony the day before yesterday 
of representatives of the Du Pont Corp. ? 

Mr. Sratxer. No, I was not here Monday, sir 

Senator Matonr. I think he testified, if | am not mistaken, that they 
are having very little trouble with quality control on their 214 tons 
per day. 

Mr. Sravxer. Yes; I am familiar with their product. 

Senator Martone. Is it very good? 

Mr. Srarxer. We are satisfied with it. 

Senator Marone. Still they have some problems in quality control, 
and improvement in even their quality, which would make it more 
available to you. 

Mr. Starker. Yes. Most any of the batch processes, as far as I 
understand, result in occasionally a batch going sour. The general] 
practice today is to take the harder sponge and blend it with the good 
quality sponge, and try to make a satisfactory product out of it. 
When we take our metals apart in our analysis, we can read that just 
like you can read a chart on the wall. 

Senator Manone. You can tell they have done just that ? 

Mr. Srauxer. Definitely. They do not fool us a minute. What 
they do is vary the alloy content. You look at this curve here on the 
RC130-B, and the fellow that converts that into the ingot to make the 
billet for our forging knows how to vary the alloy content so that your 
tensile properties and yield strength look good. 

Senator Matonr. It looks good from the factory’s standpoint. 

Mr. Srarxer. That is right. It meets specifications. But when 
you put temperature on it as we have in the jet engine, it has a different 
curve than you have if vou had not the oxygen and nitrogen con 
tamination. Do you follow me¢ 

Senator Manone. Yes. 

Mr. Stacker. The quality of sponge can be adjusted so a room 
temperature will give you the specification, but will not meet the 
specification at high temperature. 

Senator Matone. In other words, it just comes back to the problem 
and the committee is making no attempt to understand the technical 
details—all we are going to study is the conclusions of organizations 
like your own—that is the proble m in a batch process of making the 
sponge. The real problem is to keep the oxygen out of the material. 

Mr. Sratker. Yes, sir. 

Senator Martone. If more oxygen enters than they counted upon, 
and they try to mix a purer batch, your theory is th at it does not mix 
properly and does not average properly. Instead of getting an 
average like you would of some other materials, so if the hardness 
at any temperature was correct, that your manufacturing problem 
would be whipped to that extent. Your theory is that it does not mix 
properly and it still has too much of this oxygen in certain parts of it, 
and it is an inferior material. 
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Mr. Stacker. That is basically right, Senator. 
Senator Matonr. From the testimony we have had—I am not a 
idge because I have never been in that sort of business, and that is 
e reason I ask your opinion—they are working on that particular 
roblem, and you think they will whip that problem ? 
Mr. Sratker. Usually if an asisgnment is given to a group of engi- 
eers in this country with latitude to operate, they will solve the 
roblem; yes, sir. 
Senator Matone. So you are looking forward to the time in the 
sonably near future when the quality will meet the specifications, 
d if it meets the specifications—let us assume that it does—what 
mld you see in the foreseeable future as to the amounts that you 
ould use of this material? Suppose all you had to do was to make 
e designs and include the material, the same as you do now with 
minum and steel ? 


GE LARGEST USER 


Mr. Starker. I would s presently we are probably the largest 

er of titanium in the country. 

Senator Matonr. How much do you use? 

Mr. Sravker. The quantities are nowhere nearly proportional to 
ome of the things we are dreaming of. I would say next year we 
ould use probably 1,200 tons in our engines, based on our present 

hedules. 

Senator Maronr. Even with inferior material and wrestling with 
hat prol blem. But suppose by next year this proble m would be satis 
factorily solved and you could depend on quantity and quality, what 
vould you use from there on, say in 1955, 1956, and 1957 ? 

Mr. Srauxer. In 1955, we anticipate with some new applications 
of our engines we would probably be using around 3,500 tons a year. 

Senator Matonr. And would it progressively increase, and to what 
extent ¢ 

Mr. Sratker. It would not necessarily progressively increase, be 
cause-tonnage is in direct proportion to quantity of engines shipped. 

Senator Matonr. That is true. 

Mr. Statker. I would say as we are familiar with our material, the 
quantity and quality becomes established, that we will definitely use 
more titanium in the future. 

Senator Matonr. Let me ask this question in another way. All we 
ire trying to get at is the quantity of use. How would percentages 
run in your engines progressively if you had it available? This of 
ourse will have to be your opinion, 

Mr. Srauker. We have studied our ap plication work up to prob 
ibly 1958 or 1960. We have a fairly good picture of how we would 
like to use the material in the future. As a rough estimate, I would 
say probably 20 percent of our jet engine could be in titanium if the 
material was proper 

Senator Matonr. What do the engines weigh ? 

Mr. Starker. They vary according to the thrust ranges. As a gen- 
eral figure used in the jet business three to four thousand pounds is a 
vood rule of thumb. 

Senator Martone. If you had a 4,000-pound engine, you would be 
using 1,000 pounds of titanium. 
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Mr. Stacker. Roughly: yes, sir. 

Senator Matone. You have already looked forward to that project / 

Mr. Sratker. Yes: that is finished weight. You see, finished weight 
versus gross weight varies probably around four on a jet engine. 

Senator Martone. Will you explain that, General? You did once 
before. The total amount of titanium required to produce the finishe 
weight of 1,000 a in an engine. 

General Merzcer. As I ‘unde srstand it from the statement you just 
made, your yield is about ‘ 25 percent finished weight. 

Mr. Sravker. Yes, sir. 

General Merzcer. It takes 4 pounds of titanium metal in shapes 
and forms to produce 1 pound of engine shipping weight. So if th 

20-percent figure, as I understand, which w: as quoted here, is equivalent 
to 1,000 pounds of shipping weight of the engine, it would requir 
#,000 pounds of titanium to produce that. Is that correct / 

Mr. SraLtker. Yes, s 

General Merzcrer. T ha is, of titanium metal. Using the 60-percent 
yield on sponge, we can convert it back as 1 attempted to do yesterday 

Senator MaLone. Instead of 4.000 pounds, then, you woul 1 have 
LK) percent more. 

General Merzcer. In the sponge. 

Senator Mavone. 1,600 pounds more. Finally you arrive at 5,600 
pounds for 1,000 pounds . engine ¢ 

General Merzcer. No, sir; you would have around 7,000 pounds, 

Senator MALonr. Pant are right. You would have around 7,000 
pounds of sponge metal required for 1,000 pounds finished engine. 

General Merzcer. Under the present manufacturing losses. How 
ever, there is every reason to believe, in my opinion, as quality im 
proves and the technical advances are m: ade in mac shining, forming, 
and working of the metal, the processing losses will decrease. Do you 
agree with that ? 

Mr. Starker. Yes, sir. We have made tremendous strides even i 
the last year. 

Senator Martone. The testimony throughout shows that at least i 
the belief of the experts the scrap will be reusable in a certain lengt! 
of time, or at least a large pe recent ive of the scrap. 

General Merzcer. Yes, sir. The type of scrap which would be 
generated at the manufacturer’s level, a large part should be reusable. 

Senator Matonr. But it is not now reusable. 

General Mrerzcer. In limited quantities only. 

Senator Mavone. I do not want to ask you for any classified infor 
mation or any business secrets, but arriving at the quantity required, 
what is the range of the number of engines “th at you might ‘be turning 

out annually? Of course, that is dependent on the present rate of 
preparation. 

Mr. Stacker. That is dependent on our customer, the Defense 
Department, especially the Air Force. 

Senator Matonr. Could you give us some idea of your own manu 
facture ? 

Mr. SrarKker. We take Coa in building as many engines as the 
Air Force has ever asked us to accept when they want them in a 
hurry. I think the general is more familiar with our schedules, 
and he should state it, rather than myself. 
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Senator Matone. If it is advisable to have it in our record. That 
; another question. 

General Merzcek. Senator Malone, we could revert to a figure and 
ittempt to calculate the requirement against a given rate, which is 
vithin the capability of General Electric to produce. I do not know 
vhether you have your figures available. I think you could calculate 

is. At the rate of 1,000 engines a month, what would that require 
ment be ¢ 

Vir. STALKER. At the rate of 1.000 engines a month. we would con 
ert into about 28 million pounds of gross weight—let me get that 
back to tons—that would be 14,000 tons roughly. 

General Merzger. Of shipping weight. 

Mir. Satker. That is gross weight. 

Senator MaLtone. You have converted to gross weight. 

Mr. Srauker. Yes, sir. 

Senator Matonr. Of metal. 

Mr. SratKer. Of material required, billet, bar, and things like that. 

General Merzerr. That is 14,000 tons per month. Now convert that 
ack to sponge, 

Mr. Srauker. | am sorry. I did not do my numbers right if you 
ie doing it by month. Let me recalculate again. You say 1,000 
ngines per month, and roughly 4,000 pounds gross weight to make 4 

llion pounds per month, which is 2,000 tons per month. 

Senator Matone. That is sponge ¢ 

Mr. SraLtKer. No; that is billet bars, and so forth. If you want to 
onvert that into sponge, you would take 60 percent, which would 
nake about 3,200 tons per month of sponge requirement, based on a 
figure of 1,000 engines per month. 

General Mrrzger. You have therefore the estimate generally at 
he rate of 1,000 engines per month. 

Mr. SranKer. We would not estimate that now. 

Senator Matone. That was an annual figure of 3,500 tons 4 

Mr. Sacker. Yes. 

Senator Mavone. In sponge what would that be ¢ 

General Merzcer. About 6,000 tons of sponge per month. 

Senator Matone. Per month? 

General Merzcer. Yes, sir. Ata thousand engines per month. 

Senator Matonr. That would be 72,000 per year. 

General Merzcer. Yes, sir. 

Senator Matonr. That is good enough for the committee. What 
ve will try to sum up in the long run after we add up all the informa 
tion, is the probable use if it were available. 

General Merzcer. Senator Malone, it might be of benefit to the re 
ord to state that the General Electric Co. has the capability to produce 
1,000 engines per month, and has produced 1,000 engines per month 
during the Korean buildup. That is jet engines. 

Senator Matonr. Let me ask you one more question, and that is, 
do you consider this metal a must in the production of airplane en 
gines providing it might be available to a potential enemy ? 

Mr. Sratker. Titanium will help us in getting our engine weight 
down. I would say we have learned a lot. We were ready for titanium 
when it was not ready for us. We had engines designed and tested 
and ready to build in titanium and then we had to go back and re 
design them in steel, aluminum. 








552 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Senator Matone. What date were you really ready / 

Mr. Stacker. Late 1952 and early 1953. 

Senator Matone. If you know, and I suppose you know something 
about the maneuverability and speed of a plane that is dependent on 
weight and engine power, what advantage is it in a fighting plane to 
make a lighter engine or a more powerful engine for the same weight 

Mr. Stacker. It is a tremendous advantage. 

Senator Matonr. Then I woula just ask you this question. I know 
perhaps you do not pretend to be an expert in fighting planes. The 
general covers that field. If a potential enemy had this material and 
could make a lighter engine, as you know you could make if you had 
the material, what advantage would it give him over a plane such as 
we are now turning out, and what would the comparison be? What 1: 
the real advantage of this metal ? 

Mr. Sracxer. As we outlined in our specific data there, in certain 
parts we can make them lighter in titanium than we can in steel 

Senator Matonr. With the same horsepower engines. 

Mr. Sravtxer. That is right. Rotating parts weight reflects back 
into bearings and acceleration rate and innumerable other advantages. 

Senator Martone. It also reflects back into the frame construction. 

Mr. Srauxer. Yes. We always go one step further. For every 
pound of frame you have to carry more fuel in order to accelerate that 
frame to higher speed. 


WEIGHT ADVANTAGE 


Senator Martone. Let us get down to a practical question, although 
this may be a little off center. Suppose a potential enemy had a plane 
that was 20 percent lighter and had all the other attributes; it could 
carry more fuel to that extent or more bombs or whatever was nec- 
essary; would that be a distinct advantage ¢ 

Mr. Srarxer. Definitely. We found that in the Korean conflict, 
our planes that had a thrust weight ratio that was below the MIG 
were just not in the air long. It was only when we began to introduce 
our later model planes that we were able to keep them out of our hair, 
so to speak. 

Senator Martone. Suppose the potential enemy next time had this 
material, and you agree this is the only material available now, or 
potentially available, that will provide for this advance that you are 
discussing and other witnesses discussed, suppose the enemy had this 
material and we did not have it to the extent we need it, would we be 
in that same position again ? 

Mr. Srarxer. We would be at a distinct disadvantage; yes, sir. 

Senator Martone. Then would you say it is a must? 

Mr. Srarxer. Yes, sir. We have designed parts to use this ma 
terial. We are quite conscious that if we do not get the material, we 
are going to have some difficulties meeting our weight guaranties and 
things like that. 

Senator Martone. We might turn out planes to the extent that we 
could afford 2 to 1 to the enemy, but we are losing a pilot or crew 
at the same time. 

Mr. Sraker. We are very familiar with that, especially when you 
are on bomber applications, where the price of one plane is far in 
excess of the cost of a few pounds of material. 
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Senator Matonr. And the price of training a pilot, to say nothing 
of the pilot’s life, is considerable, is it not ? 

Mr. Sravkpr. Yes, sir. That is why I am speaking of quality. We 

ive also lost many planes because of the quality of material. 

Senator Martone. That istrue. You have already said that you had 
no doubt that quality would be whipped within a reasonable time. 

Mr. Stacker. We surely hope so. 

Senator Matonr. You see no insoluble problem / 

Mr. SrTaLKER. No, sir: not at all. 

Senator Matone. As you say, when you give a definite problem to 
i set of engineers or scientists, they will vener: ally come up with the 

uswer if they have the time and money to work with. 

Mr. Starker. Almost invariably. 

Senator MaLtonr. You have seen this array of witnesses and heard 
their testimony in the last few days who want to go into this business. 
[ understand you do not want to get into the business of making the 
material. What you want is an available supply. 

Mr. Sratxer. That is right. 

Senator Martone. Do you have any doubt from what you = ard that 
within the foreseeable future, if proper methods are used in letting 
contracts, that we would reach whatever volume we need 7 

Mr. STALKER. I believe in handling your prob lem of su ip ply more 
or less like we are handling the prob lem of color television today. 
You remember a couple of vears ago when the Communications Com 
mission got in on picking out the right type of television system to be 
-_ for color. I believe that the solution to that should have been 

blished the way it was recently established, where the specialists 
in ae field from each company set up a committee and worked out 
a solution es specific ations. Now all color television will be 
produced to a specification, and the people that were talking about 
one system versus another system are all satisfied now that we are 
going to come out with a good system. I think we could follow that 
ame procedure 1 in sponge production. I think instead of each com 
pany going out on their own spending millions of dollars which even- 
tually reflects back to our taxpayers’ money, because most all of it is 
written off either in taxes or defense contracts, if they would get to- 
gether, set up specifications, we know the type of sponge that is 
required, if these people would then evaluate the processes—someone 
may have something to suggest from one company, others will have 
other suggestions—I think eventually that way we could come up 
with a process that would solve our quality problem and our quantity 
problem. 

Senator Martone. Perhaps more satisfactorily. 

Mr. Sravxer. Definitely more satisfactorily. 

Se nator MALone. I] . oy this to you, however, in listening to 

ll of the testimony—and again I am myself in a new field—that 
apparently there is the Kroll process and various modifications of it, 
all pointing toward sponge as the initial material. The ones that 
are working on the sponge—that is the reason I asked the question of 
someone the d: iy before yesterday, I believe—du Pont had solved their 
problem of Brinell hardness and the Titanium Corp. had not. My 
recollartion of the testimony is that they are not exchanging that 
information. 

Mr. Sravxer. I think that is definitely true. 
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INFORMATION POOL 


Senator Martone. When you understand our method of operating, 
there are patentable processes and each company is jealous of some 
thing it might discover. If all of the companies are working toward 
the sponge process, and would pool their information, I think it would 
be helpful. There are some processes that look good, or at least 
according to the testimony sound very good. I will have to consult 
with the General and others who know more about titanium, whether 
they are good. They skip the sponge process and go to the metal. 
Maybe the companies are pointing toward that process, and some say 
they are doing it—some of the chemical process and the electrolytic al 
process. If they would get together and pool their information, per 
haps it would be helpful. IL would not say offhand, from the little I 
know technically about it, that you get very far in trying to pool the 
information between entirely different types of processes. 

Mr. Stavker. That would come back to how we handled other prob- 
lems. There is usually someone or some group of people that have 
worked on this problem for years that can evaluate the pros and cons, 
until it would be formulated in their minds after discussion which is 
the most appealing method to approach the problem whether we can 
go from titanium oxide directly into titanium metal or whether we 
have to go through the sponge stage, or something to that effect. 

Senator Martone. Experts have been bafiled now for several years. 
Take Leo Harvey, some people laughed at his ideas—he lays on the 
table an extrusion bar made through an extrusion method, and they 
said it was impossible. I do not know whether it is possible in quan 
tity or not. I did not see the work done. Of course, in operations in 
various fields, someone who is not frozen on certain lines of thinking 
comes up with a process that puts everybody in business. 

Mr. Sracker. I quite agree with you. 

Senator Martone. So I very much appreciate your ideas in this 

regard, because you are connected with the company and you are in 
the work yourself, and your company does not have the reputation of 
playing around with their money in something that does not look like 
it has a future. Your testimony is very valuable to the committee 

Do you have any further information ? 

Mr. Stacker. I was interested yesterday when you were speaking 
of the potential supply of ore. I am not ready to release this to you 
for the record, but I would be glad to show you the survey we recently 
made. We believe in making a survey so we have facts to make deci 
sions. There is nothing like facts to work from. This is a survey 
of the titanium resources of the world. I think I can make this avail 
able for your own use. 

Senator Martone. Not make it an exhibit ? 

Mr. Starker. Not right now. 

Senator Matonr. Are you talking about both rutile and ilmenite ? 

Mr. Starker. That survey covers all the different types of titanium 
in various and sundry combinations, titanium oxides, titanium, and 
figure out how it is put together and shows where the sources are 
located. 

Senator Martone. The real center would be pretty close to the 
boundary between the United States and Canada. 
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Mr. Stacker. Yes, I think the largest supply is in the Quebec area 
Senator Matone. Is it all right if I show this to the newspaper 
people? 


Mr. SratKer. I would be glad to have you do so. 


SUPPLY NO PROBLEM 


Senator Martone. It is a very interesting survey and I think it 
oincides with the evidence we have so far, that in the United States 
proper and in southern Canada is located all of the ilmenite type of 
re that you could ever use, and much more no matter how far you 
vo with the manufacture. 

Mr. STALKER. | think the supply problem on titanium is satisfac- 
tory. 

Senator Martone. R ight here at home. 

Mr. SraLker. Yes, sir. 

Senator Mavone. I am glad to hear you say that. That is a very 
aluable survey. It merely confirms, I think, from what the testi 
ony has been. 

Mr. Sratxer. That covers every country in the world. 

Senator Matone. Of course, that does not conform to some of the 
nformation of Harry Dexter White in his memo to the President 

en he says we are out of material and we must depend on foreign 


4 


itions and it would be very advantageous if we saved our own and 
irchased them from foreign nations, particularly from Russia. 

Mr. Stacker. Yes, sir. I am very familiar with that problem. My 
ome is in Colorado. 

Senator Matonre. Now we are becoming dependent deliberately on 
foreign nations. 

Mr. Sratker. There are two ways to be defeated. One is to be 
aece ved. That is usually the way you are defeated and do not 
realize it. 

Senator Martone. One way would be to be dependent on the na 
tions across the ocean for the material] you eon 1 not fight without. 

Mr. Starker. That is right. 

Senator Mavone. And you would not realize you are defeated until 
vou started the fight. 

Mr. Sratxer. That is right. 

Senator Matonr. I am glad to hear your idea. You are about the 
third witness that has emphasized you would not be interested in going 

ito this production unless you knew the material would be available 

peace and war, and would not be subject to the whims of a 
foreign nation. 

Mr. Starker. We appreciate our responsibility in producing equip 
ment for the defense of our country. When we were called upon to 
produce engines for the Korean conflict we had antic ipated that if we 
are buile ling defense produc ts we should be ina posit ion to build them 
in sufficient quantities to meet our needs. Otherwise we should not 
be in the business. 

Senator Matonr. For many years it has been the policy to permit 
shortages in supply of almost every material, making it necessary 
to ration it and then make you come to Washington for allocations. 
I would like to speak as one member of the committee that we will 
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endeavor to be in a position next time so that no Government official 
can say that you can only have a certain amount of a necessary ma 
terial for a fighting engine. 

Mr. Starker. We appreciate that. If you will take a look at the 
electrical industry in which we have played a major part in war years, 
that is one industry that has tried to have foresight so we have neve: 
had to ration power to any great extent, even in wartime. 

Senator Maronr. For the great amount of the copper that is used, 
there is no reason to go outside the Western Hemisphere. 

Mr. Starker. Not at all. 

Senator Martone. If proper principles were adopted in the opinio1 
of some of us, you might not have to go out of the northern part of 
the Western Hemisphere in an emergency. 

Mr. Starker. We do not expect we would, because we always ap 
proach most every problem with an alternative. If you are tied 1 
on one item in an integrated economy, then you fail. If you have an 
alternative you can turn to, you usually succeed. We find in the ow 
per industry, I agree definitely we should integrate ourselves so we « 
produce as much copper as we need. But we found in our electrical 
work we could also use aluminum. So we can assure you that we 
can furnish equipment based on copper now, or aluminum, if we had to 

Senator Maronr. And stay right here in our own bailiwick. 

Mr. Starker. That is the only place you ever fight when you have 
your back against the wall. 

Senator Maronr. I say to you that you are a great comfort to this 
committee, and T hope if you have any further thoughts along these 
lines, you would send a brief to the chairman of the committee at the 
Senate Office Building, and we convey our thanks to your organization. 

Mr. Starker. Thank you, Senator. 

Senator Marone. Mr, Nason. From what I understand about your 
company, or your product, it is a unique product and the committee 
is interested in it from the standpoint of the amount of metal you 
would need if you Were in production. You know the objectives of the 
committee. Would you proceed. 


STATEMENT OF EDGAR F. NASON, GENERAL SALES MANAGER, 
ELASTIC STOP NUT CORP. OF AMERICA, UNION, N. J. 


Mr. Nason. Mr. Chairman, I do not have a prepared statement. | 
have notes. Iwill be glad to submit a statement later on. 

Senator Maronr. You may make any statement you wish. 

Mr. Nason. I will outline our relation to this. Our company makes 
self-locking nuts, primarily for the aircraft industry. We have al 
most since the inception of the aircraft industry. The self-locking 
nut is almost a common denominator of the aircraft and engines that 
are built. I do not believe there is an aircraft or an engine that does 
not use some quantities of elastic stop nuts. 

To give you an idea of the quantities, during World War IT, I think 
we produced for the Air Forces in the neighborhood of 300 million 
nuts a month, which amount to a considerable amount of weight in 
the aggregate of aircraft. 

About 2 years ago we started to develop self-locking nuts out of 
titanium at the request of the various aircraft companies, and at the 
request of the services. We released designs on one segment of our 
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ne about 2 months ago, and we presently have inquiries from 3 of the 
major aircraft companies, and we have orders from 1. 

I do not know if we are going to talk about quantities and pounds 
that come off the airframe, whether I am permitted to talk about who 

e people are. 

General Mrerzcer. Just eliminate the model and customer. 

Mr. Nason. The No. 1 item that we heve on our list as far as manu- 
facture is concerned is for a fighter plane. Our raw material for the 
first plane is on order now, and is to be delivered January 15. This 
initial order is to determine how we are going to manufacture the 
nuts, or at least in what cycle time. We have already manufactured 
some, 

Senator MAtonr. Do you manufacture the bolts, too? 

Mr. Nason. No, we do not. We are just concerned with nuts. 
Phat is significant, too. The requirements on this airplane in terms 
of number of nuts are about 1,400 pieces, which saves 150 pounds per 
iirplane. 

Senator Marrone. Just a switch in the material that you have previ- 
ously used to titanium ? 

Mr. Nason. Just changing from a steel nut to a titanium nut. 

Senator Matonr. That is in the frame? 

Mr. Nason. That is in an airframe. It does not include an engine. 

Senator Matone. Translating that into total weight of 7 or 8 to 1, 
for 1 pound saved, results in an additional saving of around seven 
or eight hundred pounds or maybe a thousand pounds. 

General Merzcer. If the airplane had been designed for it. This 
aircraft was not. 

Se mae Ma.one. I am talking about an ultimate design. 

Mr. Nason. This happens to be a production airplane. It is an 
immediate need. 

Senator Matone. This I understand was not originally designed 
or these nuts, but they are being tried out to see what they will do. 

Mr. Nason. My understanding is that their objective is to get a 
little more speed out of the airplane. 

Senator Manone. That is from the beginning of airplanes that has 
been the objective. 

Mr. Nason. In this particular one it is immediate. It seems this 
is the first and the easiest way they can take advantage of titanium, 
because interchangeability is not involved. All they have to do is 
take off one and put the other on to save 150 pounds. 

The requirements they have placed on us means that immediately 
we will need roughly a ton and a half of titanium a month. That is 
in alloy. 

Senator Marone. For this particular purpose alone? 

Mr. Nason. For this one plane. 

Senator Maronr. For this one order. 

Mr. Nason. That is right, based on their present schedule. 

Senator Martone. Of course, that goes back as you have converted 
finished products into sponge several times, General. 

General Merzcer. Yes. 

Mr. Nason. If this is carried on and it is already indicated to us 
that it will be, if the same conversion is made on what the other manu- 
facturers are presently manufacturing, based on our current require- 
ments, we will need roughly 50 tons a month. I would like to point 
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out this is just on hexagon nuts. This is just the very start. If the) 

converted the other configur ation of nuts that they use and these may 
be new names to some people here, anchor nuts, and so on, you cat 
multiply that figure by 4 times, or we would need 2,400 tons a year 
based on our present production. 

Senator Mavone. That is a surprising amount for that particular 
use. It is very important. 

Mr. Nason. I would like to point out again that is based on our 
present usage. 

Senator Manone. Are you having any difficulty now in securing 
the material ¢ 

Mr. Nason. That is a point. Our source happens to be Rem-Cru 
We are assured of enough material for this first plane’s worth. Re 
public has assured us that for their production requirements they will 
be able to deliver us enough material. But if the other manufa 
turers make this same step, this nut will necessarily have to becom 
a shelf item. 

Senator MALoNr. Spare parts? 

Mr. Nason. No, a shelf item. A stock item, as far as we are con 
cerned, so that we can ship to all the aircraft manufacturers as thei 
requirements come up. 

Senator Matonr. So what you are talking about is an inventory 
that you will have to keep on hand. 

Mr. Nason. Yes. It will not be possible any longer then for us 
to depend on the aircraft manufacturer to get us material. We hav 
tried that before. I know that General Metzger knows about ou 
problems in getting raw material for what is called common hard 
ware on the airplane. We will have to have individual allocations 
directly to our company. 

Senator Mavonr. You will become a substantial user of the ma 
terial if this becomes established. 

Mr. Nason. To give you an idea, this 2,400 tons that I am talking 
about now is based on present ee ments, if we were manufacturing 
ut the same rate as we were in World War II], you would multiply 
that by 8 times. 

Senator Martone. Then you would have practically 200,000 tons. 

Mr. Nason. Almost that. No, it would be 20,000 tons of metal. 

Senator Matone. Then I have multiplied it wrong from the begin 
ning. You said 2,400 tons per year. 

Mr. Nason. If we convert the ae of the line which is inevitable 

Senator Matvone. That is right. I added a cipher. 

Mr. Nason. That is dependent upon our ability to form this material 
to conversion to the other types. 

Senator Martone. About 17,000 tons of metal to meet the World Wa 
II peak. Do you have any doubt with your knowledge of the ma 
terial that this is a practical application ? 

Mr. Nason. We have done 2 years of testing. There is no questiol 
about it. The fact that standard sheets by the aircraft companies are 
already being prepared for it I think indicates that. You see, we are 
not the criterion. We design the nut to the best of our ability. We 
take into account as many engineering factors as we know, but the 
aircraft manufacturer actually is the one that determines whether 
the nut is suitable for use. 
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Senator MALonr. He is the last word. 

Mr. Nason. He is the last word. 

Senator MALONE I am just curious about it. Let me ask you, what 
- the bolt made out of? 

Mr. Nason. They are going to be used initially on steel bolts be 

tuse the technology of the bolt is not quite as far along as it is with 
the nut. Eventually they expect to use them on titanium bolts so 

vere will be additional weight savings. 

Senator Matonr. What is the coefficient of expansion of titanium 
is compared to steel, or does that have any bearing on the fitting of 
i titanium nut to a steel bolt? 

Mr. Nason. It would not be of enough significance here to affect 
he application. We have tested them at the extreme ranges of tem 
peratures that they will be exposed to. Actually we have tested them 

one form or another at the limiting temperatures of titanium on 
oth steel and aluminum bolts, and they appear to be satisfactory. 

Senator Matone. Do you have any further statement ? 

Mr. Nason. IT would like to point out that in making or in doing this 
work for these nuts with titanium, we have gone along the lines of 
designing parts that would make the most economical use of the mate 
rial But when we do that, we are straying away from the inter 
national standards that have been recently set up insofar as con 
fivuration of the nut is concerned. We have tried to reduce the 
diameter of the nut to its irreducible minimum from a weight point 
of view. 

Senator Martone. Or for the strength required. 

Mr. Nason. Yes, for strength. But when we do that, we end up 
with a 12-point nut instead of a 6-point nut. 

senator MALoner. Explain the difference. 

Mr. Nason. A 6-point nut is a common hex nut that you would 
se on your automobile and the nut you have in your hands is a 12 
point nut. The 12-point nut conforms to the inside of a standard 
12-point socket. Wrenching is no problem, but when you reduce it to 
he irreducible minimum you need more points on the nut to support 
the w rench. There Is an attendant saving here because as we reduce 
the wrench diameter, it means that the aircraft manufacturers can 
reduce the width of the flanges that the nut goes on, because there 

less wrench diameter involved. It means he can move the bolt 
‘enterline closer to the point of stress, which has some attendant 
weight savings. 

The engine manufacturer can move the bolts closer together and 
vet some technical advantage. So these bi ing some additional weight 
over to titantum 


wings bevond what are attained just by changing 
is such. 

senatol MALONE. As has been sO well expla ned by the general 
ind other witnesses, one saving leads to another. 

Mr. Nason. Exactly. 

Senator Matone. If vou know what material you are voing to use 
vhen you make your basic design, if you know about your spacing 
ind about the necessary attendant equipment, there is a further saving 
iccording to your testimony. 

Mr. Nason. That is correct. The reason I point this out is be 
ause we feel it is inevitable that this changeover could take place in 
fairly short time. I think General Metzger would agree with that. 
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BOLTS AND NUTS 


General Mrrzcer. Senator Malone, 1 would like to say that the 
bolt and nut field is one of the most interesting fields we have for 
immediate application of titanium and conversion to titanium from 
steel, We have sponsored and financed research in those areas. We 
are confronted with quality problems of materials available which 
to this point have not been overcome, and will not be overcome until 
the material itself has improved in quality, and certain alloys have 
been provided which presently are not available in any quantity. But 
in this one application in the aircraft, the bolt and nut category, it 
will require a very substantial amount of material, and that require 
ment is not too far off, in my opinion, 

Senator Martone. You think from the testimony that has been 
offered, and of course from your prior knowledge, from investigative 
processes, that it will only be a matter of time that the quality of the 
material will suffice to go into production both in the nuts and bolts? 

General Merzeer. I think the quality will be available. As to the 
quantity at this point, 1 doubt it. I do not believe we can atisfy 
or make the transition or conversion as rapidly as perhaps the tech 
nology will permit. 

Senator Matonr. General, it will take someone with your know! 
edge to assist the committee in adding up all of the testimony and the 
amount of titanium necessary in the warplanes at our present rate of 
production, and if we were to enter a real conflict, and also on the 
commercial side The committee must of necessity lean heavily on 
you when we start adding up the tonnage of this material necessary 
which is established beyond all doubt now through the hearings in the 
opinion of the chairman of the committee to be far beyond any im 
agination apparently that the national defense services or the board 
of last resort, of which Mr. Flemming is chairman, and the General 
Services Administration, have had. We are not blaming those or 
ganizations, vou understand, because they had to move slowly. ‘This 
thing is apparently moving faster than anyone had any conception 
except someone like vourself who is right in direct touch with the 
investigations that have been conducted, Do you agree with that ? 

General Merzcer. Yes, sir: I do agree. 

Senator Matonr. We appreciate very much your appearance here, 
the first witness before our committee in Henderson, Nev., when you 
said 100,000 to 150,000 tons annually if the quality and quantity were 
available. None of us I am sure had any conception of that until 
the evidence started piling in. But you did have, because you are in 
the business. It took someone like you to jar it loose. We are very 
appreciative. 

Does that conclude your testimony ? 

Mr. Nason. Yes, sir. 

Senator Matonr. We appreciate very much your appearance here, 
Mr. Nason, and if you have any further information, will you please 
address it to the chairman of the committee at the Senate Office Build- 
ing. 

Mr. Nason. Thank you. 

(The information received is as follows :) 
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ELAstiIc Stop Nutr Corp. or AMERICA 
Union, N. J., December 7, 1953. 
Senator George MALONE, 
Senate Office Building, Washington, D. ¢ 
| Dear Str: We appreciated the opportunity to express our views on the titan 
n program during the recent hearings on strategic metals conducted by the 
nate Committee on Interior and Insular Affiairs 
We feel that the work of the subcommittee has been of grea 
to the aircraft industry in clarifying the objectives toward which the indus- 
? 
i 


t assistance to us 
ind Government should move in the manufacture and use of titanium meta 
We felt that the testimony of Elastic Stop Nut Corporation of America would 
‘ f interest to your committee since elastic stop nuts form a common denomi 


itor for hardware items which embrace every single known aircraft application 
nzing from simple apparatus to the complex structures of our odern uireraft 
' the best of our knowledge, there has not been a single aircraft built in this 


intry which does not employ elastic stop nuts 


Our interest in the hearings was motivated by recent requirements placed on us 














' Republic Aviation Corp. and Chance Vought Division of United Aircraft 
; ( p., manufacturers of fighter-type aircraft for the United States Air Force and 
e | ted States Navy, respectively We find that the material requirements 
hese two companies will seriously tax the output of one of the major sup 
of titanium alloy In view of we are placed in a somewhat difficult 
sition with other airframe and engine companies since they too desire titan 
isteners, and we have no real basis on which to predict the future avail 
the material, its price, and its potential irke It is ed that some 
1 Government policy will result from the hearings conducted by your com 
( 
W have enctosed Wit This le ot nies of a tes ni brief w we 
elieve vou will want to include in your record of the committee hearings on 
iniu 
If Elastic Stop Nut Corp. of Ameri¢ in be of any further sistance to you 
ee, please do not hes o ca pon us 
Very truly yours 
ELASTI Srop Nt Cc P.O AMERICA, 
E. F. Nason, Gene l Sales Manager 
We have offered our services to the subcommittee because we are presently 
engaged in a program mut e sel cking nuts I titanium. We may 
e data from a hardw e point of ew whicl poir ip the need for 
WW 1 1weity 
() ‘ CT Takes cure i} I \1In teLy Go percen rie st OCK gy | 
eq ‘ nts of the aircraft ndustry These 1 s. whicl mm le a kit 
‘ vel oO t Z I e b iring extreme il n ire made 
\ ety of é sil g ste iH s h, | | ‘ 
‘ f the ds é ste¢ 
hey but significa portion of aircraft and engine weigl 
\ ir own funds titanium counterparts of these ste¢ 
Sal pplv the eeds ! f dus widing Ww 
} 
self king nut is a fe ( ! e1 ! for f d 
gines, ] m our surveys o e industry, it appears that self-lo g s ‘ 
‘ with which the industry « ce il ‘ te a g the weig 
~ I res I tita aul 
AS ] ite I I \ t ed signs ready nuf ‘ 
el ss the te ge for ] se of 
‘ hree major a I nies, Re Cl \ gl ind Boeing 
e processed ing es fe irge quantities of tit self king nuts [1 
: Republic, w re tf hey w be ime ] l e F-84-I 
Ss soon as hie I gl en ! issing ft] ] weight s z 
I ed vesterday by Mr. O'D ‘ if Repul did 1 nclude self-locking 
I Rep I vi gs s é teresting ets g g ‘ é 
t s Lhev wa HWM s } ( S ‘ g l & 
} =r o on essing ste . ; 
l v for Repul ne Ww ad he 200-plus pounds. Leé ‘ 
< ole ~ } ‘ ci na v I ‘ ext = 
t lt he ~ 
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If the entire airframe industry proposed converting on the same basis, out 
titanium requirements would look something like this. 

We currently process 1,200,000 pounds of steel per month in hexagon nuts alone 
Again assuming the same shop scrap rate would apply for titanium, a complete 
changeover by the industry would result in a monthly consumption of 685,000 
pounus of alloy 

Actually, inso.ar as titanium is concerned, we are proposing nut designs to 
make more economical use of the metal, A 12-point nut not only permits smaller 
diameter and less weight but has secondary weight saving in the airframe or 
engine by reducing the wrench envelope which in turn permits narrower flanges 
and the placing of the bolt centerline closer to the point of stress 

Paking a 44-inch nut as an example, the 12-point nut represents a 35 per 
cent Weight saving over a hex type in the same material. This is a nut 
broached from bar. One-quarter inch size is used because that represents the 
largest volume item for structural applications. If a satisfactory heading process 
ean be developed to convert machined parts to forged parts, we could produce an 
even lighter 12-point nut which would result in a 47 percent weight saving. Al! 
these figures are predicated on identical strengths to equivalent steel nuts 
Similar values pertain for larger sizes. It is doubtful if titanium nuts would 
be used in sizes smaller than one-fourth inch except for high temperatures since 
high strength aluminum nuts are now available in those sizes. The program 
for Republic is predicated on use of aluminum up to one-fourth inch and titanium 
above for the present. 

I wish it would have been possible to accurately convert the 1,200,000 pounds 
of steel used for hexagon nuts to equivalent titanium usage in its most efficient 
form. This cannot be done because our knowledge of processing is limited, but 
an estimate can be given Starting with our equivalent, hex nut of titanium 
would consume 685,000 pounds of alloy per month. By reducing the hexagon type 
to 12-point nuts, the titanium requirement would be 480,000 pounds per month 
Converting still further to the headed 12-point type, which would require a 
complete change over of our facilities from screw machines to headers, would 
lower this figure to approximately 170,000 pounds per month, or 85 tons of alloy 
material and 140 tons per month of titanium sponge, all other things being equal 

As you can appreciate from the foregoing testimony, we are in a rather diffi 
cult forecasting situation and we hope this hearing may establish some basis fo 
progress It cannot be emphasized too strongly that immediate needs for ti 
tanium are present, and, in the case of self-locking nuts, the material can be 
used immediately. 


Chairman Mavonre. We have one more witness that would like to 
present a statement, Mr. Mosier. 


STATEMENT OF HAROLD MOSIER, AIRCRAFT INDUSTRIES 
ASSOCIATION, WASHINGTON, D. C. 


Mr. Mosier. My name is Harold Mosier. I represent Aircraft 
Industries Association, which is an organization composed of all of 
the aircraft manufacturing companies, the aircraft engine manufac 
turing companies, and the large parts manufacturing companies. 

Admiral DeWitt C. Ramsey (Retired) is the president of the asso 
ciation, and he was asked to testify, but it was impossible for him to 
be present. He has, however, prepared a statement which I present 
and ask that it be made a part of the record. 

Senator Martone. It will be accepted at this point, Mr. Mosier, as a 
part of your presentation, as a statement by Admiral DeWitt C. Rain 
sey (Retired). 

(The statement is as follows:) 

The aircraft industries’ interest in titanium stems from the metal’s high 
strength, light weight, high endurance or fatigue limit, and corrosion and heat 
resistance. 
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order to focus the attention of the titanium producer and those Government 
ncies responsible for the development of the titaniagm industry on the real 
eds of the airframe industry, the AIA’s aircraft research and testing commit 
initiated a survey in August 1952 of the members of the Aircraft Industries 

wiation. The purposes of this survey were: 
lo obtain an industrywide estimate of required sizes and forms of titanium 


ducts ; 
» To obtain an approximate idea of strength and fabrication requirements 
both present and future design ; and 
lo obtain an estimate of how much titanium could be utilized per indivi 
airframe in both the reasonably near future and distant future 
The results of this ALA committee survey are noted in the enclosed 
ich was disseminated earlier this year to the armed services and to the 
inium producers to indicate the extent of titanium production facilities 
eded and the types and strength of titanium alloys which should be developed 


report 


airframe usage, 
Commercially pure titanium is being used 
for replacement of stainless steel in hot areas surrounding the engines 
applications, which are nonstructural, could amount to about 2 percent 
about 3.5 percent for 


in increasing quantities in sheet 


ese 
the airframe weight at present, with an increase to 
ire designs. 
rie great usage potential for titanium in aircraft is in the form of 
ength alloy sheet, forging, bar, plate, extrusion, tubing, and high strength 
steners, e., structural applications Aircraft and missile designs now on 
e board will require a higher heat resistant surface metal than aluminum and 
industry is looking toward improved titanium alloys for this purpose 
Present titanium alloy usage of 3 percent of the airframe weight is expected to 
rease to about 30 percent for future designs 
Alloys of titanium have suffered from the following difficulties as noted in 
atiached report: (a) Low minimum guaranteed strength of present com- 
ercially available alloys; (b) limited availability; (¢) poor quality; (d) non- 


high 


dability : and (e) high cost 

Attendant with the use of any new material are the usual difficulties of 
bricating practices, machining and forming production techniques and serv- 
e life determination. The machinability characteristics of titanium have 
ceived preliminary investigation by a number of our member companies 

A word of caution on the increased usage of titanium might be in order. Un- 
ess and until titanium sponge production reaches a capacity that would sustain 
easonable mobilization effort, its use should be limited to that where engineer 
ng redesign (of airplanes and missiles) for substitute materials would not be 
equired,. Our engine production during the last war suffered from a similar 
tuation involving critical minerals in short supp!y 


(The Aireraft Industries Association summary report is as fol- 


OWS!) 


AIRFRAME INDUSTRY TITANIUM USAGE REQUIREMENTS—SuM MARY REPORT 
May 1, 1953 


Prepared by Aircraft Research and Testing Committee, Aircraft Industries 
Association, Washington, D. C 


PART I. INTRODUCTION 
rreword 
The welter of optimistic articles, reports, and general information on titanium 
being published in current literature is such as to obscure the real requirements 
the airframe industry, one of the few industries which can justifiably employ 
itanium at the present time, with respect to titanium. In order to focus the 
(tention of the titanium producers and those agencies responsible for the de- 
elopment of the titanium industry on the real needs of the airframe industry, 
in aircraft research and testing committee questionnaire, ARTC-WR-52-63, 
lated August 6, 1952, under the sponsorship of Boeing Airplane Co. as project 
W-67, was issued to the members of the Aircraft Industries Association of 
America. 
lhe summary of the replies to this questionnaire is contained herein 
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Pu y pose 


The purpose of project W-67 was to obtain an industrywide estimate of r« 
quired sizes and forms of titanium products, an approximate idea of strengt 
and fabrication requirements for both present and future design, and an est 
mate of how much titanium could be utilized per individual airframe in both the 
near future and reasonably distant future. It was highly desired that this in 
formation be disseminated to the armed services and to the titanium producers 
as a consensus of aircraft industry opinion on titanium requirements. This 
information should aid in determining the extent of titanium production faci 
ities needed and the types and strength of titanium alloys which should be 
developed for airframe usage 


PART II 
Discussion of data 

The replies to project W-—67 questionnaire on titanium-usage requirements by 
the aircraft industry are summarized here in tables I and II. Specific items of 
broad interest, all included in tables I and II, such as sizes and gages, minimum 
required properties, and quantity required in terms of airframe weight are 
presented separately in figures 1 through 8 to enable clear evaluation. 

It is desirable to separate titanium products into two groups: 

(a) Commercially pure titanium (to be subsequently designated as C. P 
titanium). 
(b) Titanium alloys. 

All of the data to be subsequently discussed are included in tables I and II 
and broken down in further detail in figures 1 through 8. 

i. C. P. titanium 

The aircraft industry has immediate use and it is utilizing in production ait 
craft C. P. titanium, principally in the form of sheet. The typical usage is limited 
to nonstructural items replacing annealed stainless steels and in fewer cases 
work-hardened stainless steel and alloy steels heat-treated to low strength 
ranges. There is apparently a very small usage potential for C. P. titanium 
in the form of forgings, bar, plate, and extrusions. A slight usage exists fo 
hydraulie tubing of C. P. titanium and possibly for rivets. However, by far the 
vreatest usage of C. P. titanium now and in the future will be in the form o 
sheet. 

The industrywide average quantities of C. P. titanium which could be utilized 
in present design in terms of airframe weight is 2 percent, figure 8. In future 
design the industrywide average utilization is 3.5 percent. Assuming an annua 
procurement program of 100 million pounds of airframe weight, the minimut 
quantities of C. P. titanium that would be required on the basis of this survey 
are 2 million pounds for present and 3,500,000 pounds for future design, r¢ 
spectively These values are finished weights only An additional quantity 
25 to 30 percent of finished weights will be required for spare parts and scrap 
produced during fabrication, 

Minimum sheet gages, figure 1, vary from 0.008 to 0.032 inch and the averuge 
industry requirement is 0.016 inch. Sizes and tolerances equivalent to stai 
less steel values are generally satisfactory The minimum desired tensile 
strength ranges from 75,000 to 124,000 pounds per square inch and averages 
approximately at 80,000 pounds per square inch, figure 4. 

In general, C. P. titanium is being supplied under acceptable specification 
although some of the sheet material is being received in conditions at variance 
with the specifications. The aircraft industry as a whole appears to be able to 
design, procure and fabricate (form, weld, and rivet) aircraft components o 
©. P. titanium without encountering insurmountable difficulties. 


B. Titanium alloys 


1. Usage quantities ——The great usage potential for titanium in aircraft fabri 
cation is in the form of high strength alloy sheet, forging, bar, plate, extrusion 
and tubing. Appreciable usage exists for high strength fasteners. In figure & if 
the present and future C. P. titanium percentages of airframe weight are sub 
tracted from the overall figures of 5 percent for present and 35 percent for 
future requirements, titanium alloys will constitute from 3 percent of airframe 
weight in present design to roughly 30 percent in future designs. Based on 100 
million pounds of airframe weight, a minimum quantity of 3 million and 30 mil 
lion pounds finished weight of alloys would be required, respectively. This 100 
million pound figure is exclusive of missile weights. Again, an additional amount 
25 to 30 percent of finished weights, will be required for spares and scrap. It 
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° s obvious that a considera 





price of titanium will be 


‘ ed before it would be economically feasible to use this amount of titanium 
esent usade mitation There are several reasons for the low present and 
ire requirements given for titanium alioys These are, in the main, as 


, } Low minimum guaranteed strength of present commercially available 


inch for sheet. 
" 1:0,000 pounds per square inch for for 


120,000 pounds per square 








low strengths do not permit a gage for gage or size for size substitution 


higher density aircraft material except for annealed stainless steel 
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5. Other requirements,—Yormability requirements vary from part to _ part 
which renders difficult any general formability criteria. For wing skins very 
slight formability is needed whereas for ducts a high degree of formability is nee- 
essary. It might be indicated that titanium alloys should at least be as formable 
when subjected to hot forming practice as present alloys, which will be replaced, 
are at their standard forming temperatures, 

The greatest potential future usage of titanium alloys in the aircraft industry 
is in structural applications where welding is not necessarily a practical or a 
critical consideration since mechanical fastening methods have been or may 
be satisfactory such as in riveted structures or bolted connections. However, 
further design refinements may be necessary in supersonic design which might 
eliminate the usage of rivets or unfilled joints in aircraft components exposed 
to the slip stream. Resistance welding of structural sheet components appears 
more important now that fusion weldability judging from present usage of 
“4S and 75S aluminum alloys so that the latter should not be considered 
mandatory. 

In certain types of applications such as missile tanks which serve both as 
load carrying structures and corrosive propellant containers, there is an im 
mediate usage potential for an intermediate strength alloy with an estimated 
minimum tensile strength of 120,000 p. s. i., a strength versus temperature rela 
tioaship similar to 17—-7pH or low alloy steel, and which is fusion weldable. — Its 
corrosion resistance to white or red fuming nitric acid should not be greatly 
inferior to C. P. titanium. 

Usage of titanium alloys in sandwich construction will entail additional 
requirements not indicated herein. 

Air Force survey 

Mention should be made of the USAF Titanium Conference held at Head- 
quarters, Air Materiel Command, on March 9-10, 1953, in which the problems 
of quality, quantity, availability, and requirements were thoroughly discussed 
between governmental services, titanium producers, and airframe and engine 
manufacturers. The major conclusion drawn from this meeting is that for the 
next several years there will be insufficient titanium to supply the airframe 
and engine requirements. 

The sponsor recommends that future surveys on airframe titanium usage 
requirements be consolidated with the Aircraft Production and Resources 
Agency survey which is being conducted on a recurrent basis. It is also 
recommended that the latter survey be amplified to include the airframe indus 
try requirements as to strength, fabricating characteristics, and forms for the 
purpose of guiding industrial and governmental research and developmental 
programs on titanium alloys. It appears unrealistic to indicate how much 
titanium is required without at the same time explaining the basis on which the 
quantity is determined. 


Conclusions 


1. Present and near future C. P. titanium usage amounts to 2 percent of 
airirame weight. Future usage will average 3.5 percent of airframe weight 

2. C. P. titanium will be used principally in the form of sheet. 

3. Present and near future titanium alloy usage amounts to 3 percent of 
airframe weight. Future usage averages 30 percent of airframe weight 

4. Titanium alloys will be used in all the available forms, sheet, foryings, 

extrusions, ete. 
5. Gages, sizes and tolerances of C. P. and alloy titanium should be at least 
similar to those now applying to stainless steels. Weights of forgings up to 
2,000 pounds are contemplated and plate requirements up to 9,000 pounds have 
been indicated. 

6. Minimum desired strengths of 160,000 p. s. i. for sheet, 165,000 p. s. i. for 
extrusions, and 170,000 p. s. i. for forgings, bar and plate are required for future 
usace. 

7. Elevated temperature strength requirements are dependent on individual 
design requirements. 

8. In general, every process now applicable to present structural materials 
(magnesium alloys, aluminum alloys, stainless steel, and low alloy steels) should 
be applicable to titanium alloys. 


Recommendations 


The data herein included should be distributed to the armed services, 0% 
ernmental and private research agencies, and to the titanium producers for the 
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purpose of directing their efforts toward development of facilities and alloys 
adequate for production of future aircraft. It is believed that the aircraft 
industry has arrived at the point at which the inadequacy of present structural 
materials is the critical factor limiting performance of aircraft now in the 


design stages, 


PART III. TABLES AND FIGURES 


Table I. C. P. titanium and titanium alloy usage requirements (present through 
1955). 

Table Il. C. P. titanium and titanium alloy usage requirements (beyond 1955). 

Figure 1. Present and future maximum weight requirements of C. P. and alloy 
titanium sheet. 

Figure 2. Present and future maximum weight requirements of C. P. and alloy 
titanium forging, plate or bar. 

Figure 3. Present and future size requirements of extrusions and tubing of ©. P. 
and alloy titanium, 

Figure 4. Present and future required minimum guaranteed ultimate tensile 
strength C. P. titanium sheet. 

Figure 5. Present and future required minimum guaranteed ultimate tensile 
strength, titanium alloy sheet. 

Figure 6. Present and future required minimum guaranteed ultimate tensile 
strength, titanium alloy forging, bar and plate. 

Figure 7. Present and future required minimum ultimate tensile strength, tub 
ing and extrusions. 

igure 8. Amount of C. P. and alloy titanium to be used in present and future 
aircraft in percent of airframe weight. 


PART IV. REFERENCES 


1. ARTC questionnaire ARTC-—WR-52-63 dated August 4, 1952. 

2. AIA letter dated December 10, 1952. 

3. Proceedings of the Titanium Conference, USAF Titanium Conference held 
at Headquarters, AMC, March 9-10, 1953. 

4. Aircraft Production Resources Agency’s letters dated September 26, 1952, 
and February 20, 1953, Forecast of Titanium Requirements. 
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Senator Matone. Do you have any comments to make / 

Mr. Moster. No, I have none. Iam not a technical man and have 
no comments to make, except it is a very interesting hearing. I think 
itis a great story. 

Senator Matonr. Thank you. It has surprised even the committee. 
That is the reason we have extended the hearings on this one p: 
ticular metal, feeling it is of such great importance. 

Mr. Mosier. I can assure the chairman that if our organization 
has any more reports or anything, or makes any further investigation, 
we would be very happy to send it to you immediately, as soon as it 
is available. 

Senator Mavone. I appreciate that. The preparation of our r 
port will be started probably ites ately after the 15th of December 
but probably will be still in preparation sometime between the Ist 
10th of January, so anything that you might have, you might st 
in. You might convey my regards to Admiral Ramsey, and tell 
we are appreciative, and will he p ie ase keep in touch with us, 

I recall when I arrived in New Caledonia, or at least some Sout! 
Sea island, in 1943, Admiral Rams ey was in charge of the fleet in t 
area, ¢ and I iaiased. him by a day or two. He had gone to some ot] 
island. But I did miss his headquarters. We have high regard 
\dmiral Ramsey. 

Mr. Mosier. Thank you, sir. 

Senator Martone. Is Mr. Dixon here from the Ladish Co. ? 

(No response.) 


Senator Manone. Then that concludes the hearing as of today 


The committee will recess until 10 o’clock Friday morning, when we 
will hear from Mr. Talbott, the Secretary of Air, and possibly other 
witnesses. 

Thereupon at 11:55 a. m., a recess was taken until Friday, No- 
vember 27, 1953, at 10 a. m.) 





STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


FRIDAY, NOVEMBER 27, 1953 


Untrep Srates SENATE, 
SUBCOMMITTEE ON MINERALS, 
MATERIALS AND Fur, Economics, 
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, dD. Cd. 

[he subcommittee met, pursuant to recess, at 10 a. m., in the com- 
mittee room, 224 Senate Office Building, Senator George W. Malone, 
Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee ). 

Present also: Jerome S. Adlerman, counsel to the subcommittee, 
George B. Holderer, subcommittee engineer. 

Senator Matonr. The subcommittee will be in order. 

Secretary Talbott is here this morning, and will be the first witness. 

Mr. Secretary, there has been quite interesting testimony offered 
on this new metal, titanium. I say new metal, because it is new in 
industry. It is not a new metal to engineers. They have known 
bout it for many years, like they knew about magnesium and alumi- 

m for many years. But they were not practical for use in industry 
for many years because of their inaccessibility and cost. I just want to 
say this before I ask you to make any statement that you care to make 
on its use in aircraft and its availability. 

We held our first hearing at Henderson, Nev., because that is the 
location of the Titanium Corp. which has the largest Government con 
tract, 10 tons per day. We found for two years and a half production 
had increased materially, but the corporation still was not up to full 
production as specified in the contract. We heard the du Pont Corp. 
It has been let a contract for 714 tons, which is in addition to the 214 
tons they are already producing. They are not due to come into opera 

until next vear. 

But on the 77 materials of strategic and critical importance to this 
Nation that Senate Resolution 143 directs this committee to study as 
to their availability in time of war, titanium has developed into one 
of the most important materials. 

We have also dug up some material that is in the record and perhaps 
you heard about it in past years, that our program should be to save 
ur materials in the United States and secure raw materials from 
foreign countries. This idea has prevailed. Testimony before this 
committee, has developed that we are now dependent on foreign 
nations across major oceans for many central and strategic minerals 


vid 
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and materials, without which we cannot fight a war or maintain our 
economy. 

Testimony also shows that even in peacetime these nations manipu- 
late the amount that can be exported. India shut off the export of 
monazite sand to this Nation at one time. But whether they are 
friendly to us in the next war or not probably would be one factor. 
Another factor is the matter of keeping transportation lines open, 
and shipping ore or freight across each major ocean. We intend to 
call the Department of National Defense later on that point. 

I know of no major military strategist who thinks you are going 
to get very much of this material across each major ocean after t 
fourth world war starts. 

There is a very interesting memo from Mr. White, who has become 
famous after he died and after we defeated the administration that 
cultivated him, in which he advised the very thing we are doing. He 
said in one paragraph of a memo of January 10, 1945: 

We could safeguard and conserve our strategic material reserves in post 
years which are now at a minimum level by importing from abroad to meet 
ordinary annual production requirements. 
and recommended Russia very highly as being one of the chief ex 
porters of these materials, and recommended that we obtain thes 
materials from Russia for the next two generations. 

On July 25, 1946, Mr. Truman said that the policy of this Govern 
ment was to work for international action to reduce trade barriers. 
We have proposed to other countries a set of principles governing 
trade, and looking for the successful conclusion of broad international 
arrangements on these proposals. He said: 

I have today signed the Strategic and Critical Minerals Stockpiling Act becaus: 
it is important to the national interest. It is only because of the overriding 
importance of this purpose that I am able to overcome my reluctance to sign a 
bill which reaffirms the application to the stockpile purchases of the provisions 
of title 3 of the act of March 3, 1933, known as the Buy American Act. 

He did not like that. He did not want any tariffs or imports fees. 
What he wanted to do was to follow this memorandum so that this 
country would become dependent on foreign nations across the oceans 
for materials without which we cannot fight. 

In titanium that very setup has been followed. This country is 
now dependent on Australia for rutile, and dependent on India for 
ilmenite. 

Testimony before this committee shows that there is more ilmenite 
in the United States and southern Canada than you can use in a hun 
dred years, and it is ready. 

Mr. Secretary, the chairman of this subcommittee realizes that you 
have been in office a comparatively short time. We heard the testimony 
of the man who is supervising the contracts for the General Services 
Administration, and we learned very little from him. We had Mr. 
Mansure the General Services Administrator down here right after 
that, and Mr. Mansure says that something is going to be done about 
it. In other words, it is important to ascertain who lets these cor 
tracts, who follows them through, and who is responsible for « 
dependence on these foreign nations for raw materials without wh 
we cannot fight a wer. Even if you were producing enough titanium, 
you would have to stop production in a few days after the war had 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 579 


ted due to lack of raw materials, in the opinion of a good many 
tary strategists whom the chairman knows. 

Mr. Secretary, the testimony shows that we need from 100,000 to 
).000 tons of this material. It made Gen. Kern Metzger who was 

r first witness, look very conservative when we consulted Douglas 

\ircraft, Lockheed, and Boeing, in Los Angeles. 

[he testimony shows that the Department of National Defense had 
commended 35.000 tons annually ; that someone, presumably the 
fice of Defense Mobilization, cut it to 22,000 tons. Contracts have 
n let for 13,800 tons per year, and we are only producing 2,000 tons 

In addition, we are dependent on foreign shores for practically 
ie the ore. 

So I am going to ask you, Mr. Secretary, realizing full well that the 
rt time you have been in this job would not allow you to become cog- 
int of all these facts—you have so many other worries—who in the 

National Defense organization recommends the amounts of these mate- 
you need ; who has the authority to cut this amount of your rec- 
mendation; and is the General Services Administration the only 
nization that furnishes any inspection? In other words, what 
ppens after you make your recommendation as to amount of titanium 

ded 4 
lhe first thing would be where did the 35,000-ton recommendation 

nate. 


STATEMENT OF HON. HAROLD E. TALBOTT, SECRETARY OF THE 
DEPARTMENT OF THE AIR FORCE 


Secretary TaLnorr. Senator, I am not conversant with the numbers. 
you say, I have been in office for 10 months. This is one of the 
iblems that has been presented tome. It was presented many weeks 

vo. General Metzger has testified before you, and perhaps ‘he may 
ve been conservative. I do not know about these numbers. I be- 
ve that the manufacturers know what they are talking about when 
ey tell you their requirements, thinking into the future. There is 
0 > but that we can use and should have a large supply of 
nium. Not only will it be used in the Defense Department in 
eacetime as well as in wartime, but it will also be used by industry. 
fitanium gives promise to be of great value to us, and I believe that 
should without delay proceed to increase our production. We are 

—— 35,000 tons or 50,000 tons or 150,000 tons. At the present 
, as you bring out, we are woefully weak in producing 2,000 tons. 

think that we should proceed immediately to increase it and increase 

tas fast as we can. 

Where those numbers go, we have to get the 5,000 tons, 10,000 tons, 
00 tons, and move forward on it. I think we mente encourage 

ny sound American organization with the technological ability, with 
engineering and research ability, and the resources to proceed, if 
of them will proceed, and we should encourage them. 

llow that encouragement should come, I do not know. But it seems 

me we should at least guarantee to accept from those organizations 

ough product to amortize their plant. I think when a company 
omes in with some pilot-plant work which looks as though they had a 
rocess that would produce titanium, that we should encourage them 
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one possibly help them financially with a good pilot plant before they 
ro into production. 

The titanium production which we require will take the full ability 
of not one but many manufacturing organizations or producing organ- 
izations. I have never seen any metallurgical problem presented 
where if we have a real content of a valuable strategic metal in an ore 
we were not able sa eventually get it out and get it out economically, 

I am thoroughly alive to the m: iny uses that titanium will have, and 
where it will be a great asset to us. I hope with the efforts of your 
committee, the e forts of the Defense Mobilization group and the De- 
fense Department that we will move forward on this titanium pro 
duction as rapidly as possible. 

That is a summary of my thinking. I have gone over these figures 
with General Metzger, and with Assistant Secretar y Roger Lewis, who 
is conversant with this problem, and while I am not an authority in 
any way on it, | have enough knowledge to know that we have got to 
move forward on the titanium production with all vigor and to get 
some real production quantity. 

Senator Matone. Mr. Secretary, I fully realize the truth of what 
you have just said, and the fact you were not in office until this vear, 
so that you are not responsible for what went on before. But from 
now on, you will be, of course. 

Do you agree, from the study you have made, with the testimony 
of the engine and plane m: inufacturers which has been available to 
you, that with respect to any future plans for warplanes, titanium is a 
must ¢ 

Secretary Tatnorr. In the future, yes. At the present time it would 
be of great value tous. Inthe future it is a must. 

Senator Martone. I will not try to quote General Metzger’s testi- 
mony, because it is available to you, and the principal reason for asking 
you to come here was to hear what you just said, that you are going 
to review this situation and from now on see that production is ac- 
celerated. I understood your testimony to add up to that statement. 

Secretary Tausorr. | have great confidence in our manufacturers. 
They are not going to give you figures that are clearly wrong. They 
may make a mistake, surely, but when you can get a material that 
weighs 40 percent less than steel, with the same physical character- 
istics, it means a terrific saving to us if we can get that metal in all 
phases of our aircraft construction. 

Senator Mavonr. You are familiar with the testimony, of course, 
that in certain speeds sonic and above which we are trying to reach, 
that this is about the only material available that will stand the neces 
sary heat without using steel, which is so heavy it is almost prohibitive. 

Secretary Tatnorr. Yes, I am conversant with those ranges of speed 
where titanium will be avisable or necessary. 

Senator Martone. It has also been testified to many times and I 
would like to know if you agree, that if a potential enemy had this 
material available for the manufacture of their aircraft, and we did 
not have it. we would be in a very inferior position, 

Secretary Ta norr. That is correct. 

Senator Martone. When we send these boys into the air after years 
of training, they are at least entitled to an even break. You agree 
with the chairman on that premise, 

Secretary Tatsorr. Yes, of course. 
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Senator Martone. What about the matter of securing raw material 
r the manufacturers? I am speaking of the necessary war mate- 
il. Do you agree with Senate Resolution 143 that we should thor 
chly investigate the availability of critical and strategic materials, 
d wherever we can secure a raw material either within our own 
tion or in the Western Hemisphere, W here the likelihe od of prot Cc 


lanes is at least much better / 

Secretary Tautsorr. Surely. 

Senator Matone. You are familiar that we are getting rutile from 
istralia and ilmenite from India / 

secretary ‘TALBOTY. Yes, Iam. | also understand we have quant ties 
f that ore available in this country, or have a satisfactory ore. 
Senator MALONE. They Say, Mr. Secretary, that the thing that makes 
fanium so available and attractive, is that the raw material from 


h titanium is produced, is the fourth most plentiful metallic 


eral in the earth’s surface. The Kennecott Copper Co. testified 
re that they are ready to produce, and are producing ilmenite in 
‘ut quantities in Canada and nearby areas. They testified that 


( veral hundred million tons of the raw material are available. 


I might ask this: Do you favor getting strategic and critical mate 
from the United States or the Western Hemisphere, when they 
available / 


FAVORS DOMESTIC RAW MATERIAL 


Secretary Tatnorr. We should have our own production and pro 
ourselves here in this country. Where we have an ample supply 
raw material, I see no reason for bringing raw material from other 
juntries. 
Senator Matone. You are familiar with the recommendation made 
» Mr. Morgenthau by Mr. White that we do just that, and the recom 
endation from Mr. Truman to the sto kpile authorities and other 
rvernment agencies warning that these materials should be 
iported. 
secretary Tarvorr. I was not conversant with that at all. 
Senator Martone. The committee has testimony to the effect that 
t} 


Lise 


nes are now on the drafting board, but they do not dare use 
ms because titanium is not available and there is no prospect of it 


PSI¢ 


being available. In other words, there has been no concerted move 


{ by the powers that be in Washington to show that increased 
tanium production is even on the way. 

We have had testimony here by several organizations, including 
e Massachusetts Research Institute, headed by Mr. Morse, who testi 
| they have a feasible process. 

Union Carbide said it has a feasible process, and is willing to make 


ontract with the Government on the present price for delivery in 


2 vears if the Government will take that part of the next years’ sup 


not absorbed by the market. Union Carbide will put up its own 
iey to build the plant, which would amount to $30 million or $40 
llion. 

lhe Crane Co. was finally granted a 15-ton contract, but it took a 
r, ora year and a half of negotiations before that contract was let 
elieve Cramet is now located in Tennessee. 

here is no dearth of people who want to spend their money in this 
ld, but there is testimony, Il am sol ry to say, that there is a oreat 


54—pt. 3 38 
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dearth of any attention being given to this field by any Government 
agency. 

Secretary Tatsorr. Mr. Chairman, I will tell you that we are thor- 
oughly alive to it now in the Air Force, and we expect to move and 
do something about it, because we need it and it is available if the 
proper action is taken. Iam sure that the Secretary of Defense, when 
he has an opportunity to be conversant with this matter, will take 
exactly the same position. 

Senator Martone. Let me ask you then, Who makes the original 
recommendation as to the amount of materiel necessary for your plans? 

Secretary Tatnorr. I think we have specified our requirements. 

Senator Marong. Only for the Air Force. 

Secretary Tauporr. Yes. 

Senator Martone. Would you presume that the Navy and Army also 
make their own recommendations 

Secretary Tausorr. That is right. 

Senator Matonr. To whom do you send your recommendations ¢ 

Secretary Tatrorr. They go to the Defense Secretary’s office. I do 
not know what the Department has had to do with this. I do not 
know what the machinery has been in stating our requirements, and 
the study we have made to prove that the requirement is a real 
requirement. 

Senator Martone. Do you know what recommendations the Air 
Force has made to the Secretary of National Defense? 

Secretary Tarsorr. I think General Metzger has told you that. He 
S thoroughly conversant with the detail of those requirements 


NEED 28,000 TONS BY 1956 


Senator Matone. General Metzger has told me what, in his opinion, 
you need. He did not tell me what you recommended. I do not think 
[ asked him the question, “Who makes that recommendation ¢ 

Secretary Tarsorr. I do not have that figure. Can you give that 
figure, General Metzger ¢ 

General Merzcrer. Yes, sir, I can give that figure. 

Senator Martone. What is the figure fixed by the Air Force, ex- 
cluding Navy and Army requirements for the moment, as to amount 
of titanium necessary now and in the future? 

General Merzcer. Senator Malone, it is my recollection that the 
requirements, given us by the Departine nt of Defense last June, were 
supplied as a joint requirement of the Air Force and the Bureau of 
Aeronautics. The requirement was stated to be 28,000 tons, as I re- 
call, for the Air Force and the Bureau of Aeronautics, by 1956. 

Senator Manone. That includes all the requirements for air 
branches of the Department of National Defense. 

Secretary Ta.sorr. That is correct. 

General Merzcer. I might say, Mr. Chairman, that the guideline 
or the framework within which this requirement was generated was 
specified by the Department of Defense, and did have a price ceiling 
for application and a firm program planning requirement. 

Senator Martone. What was the price ceiling? 

General Merzcer. $15 a pound, as I recall it. 

Senator Matoner. Five dollars for sponge ¢ 
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General Metzcrr. It was $15 per pound, sir. We are only inter- 
ted in titanium in mill shapes, and not sponge titanium. 

Senator Matone. The $15 a pound was for the sheet rolled material. 
General Merzcer. Or bar stock. 

Senator Matong. And 28,000 tons were required for the air branches 
ne. 

General Merzcer. That is my rec colle ction, by 1956. 

Senator Martone. The additional 7,000 tons, to make the full 35,000 
ns recommended, must have come from the Army and the Navy. 

General Merzcer. Yes; I would assume so, sir. 

Senator Martone. You have no knowledge whether it was more 
an 7,000 tons, and the Secretary of National Defense Office cut 
Light have been made on all 3, and then adde q up to 35,000 tons? 
General Metzcer. I have no knowledge on that all, Mr. Chairman. 

enator MALONE. Mr. Secretary, you could ovet that information 
th committee, could you not? 

Secretary Tatzorr. Yes, si 
Senator Matone. Will Se furnish to the committee your orginal 
commendation, the recommendations of the Navy and Army and 
ie total recommendation from the three arms of the service ? 
Secretary Taporr. I w ill do that, 

(See letter, p. 585). 

Senator Ma.tonr. The testimony of course shows that you need 
emendous amount more than the 28,000 tons by 1956, or even now. 
; that true, General ? 

General Meraier. Pardon, sir. 

Secretary Tatsorr. Senator, we could not use it immediately. It 
ould take a little period of time to design the titanium into the con- 
truction of planes. 

Senator Matonr. Who does the designing ? 

Secretary Tarnorr. The design is done usually by the manufac- 
irers 
Senator Matone. The manufacturers’ testimony is that they have 

: designs, but they do not dare take them farther than the drafting 
able. 

Secretary Tatnorr. Even if they have the designs, by the time they 
ol them and bring it through, they could not use it today, for ex- 

iple. It would be a period of months. 

Senator Matone. When do you think they could use it? Have you 
etermined that point ? 

Secretary Tatsorr. I have not determined that point. Certain 
arts could be made very quickly. Certain parts would take a long 
eriod because of the tooling, the met allurgic: al treatment after the 
irts are made, and a great many other reasons. 

Senator Matonr. Mr. Secretary in my opinion this is the important 
art of the pr blem. The testimony has been that since there has 
een and is no serious atte mpt to get the amount of titanium produc- 

nm they need, they have lost in terest in trying to get the plans off 
drafting board. They are making not attempt to do that, because 
ey do not have titanium, and hae do not see any prospect of getting 
nium in the near future. 

secretary Tauporr. I think that is correct. 

Senator Matonr. Who is re sponsible now for obtaining increased 
oduction ¢ 
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Secretary Tatnorr. I think it is our responsibility now. We will 
assume it, and oo after it 

Senator Matone. Thank you. I was going to read some of thi 
testimony. 

Secretary Taunorr. Is that correct, General ? 

General Mrrzcer. Yes, sir. 

Senator Mavone. The three arms of the services, present their re¢ 
cmmendations to the Secretary of Defense, who makes the ultimate 
recommendation. Do these recommendations then go to the Office 
of Defense Mobilization ? 

Secretary Tatsorr. Senator, I do not know that. I can assure yo 
of this, that in no instances of this kind have we not had complete sup 
port from the Office of Defense. 

Senator Matone. I do not know whether you would call it complete 
cooperation or not. 

Secretary Tatporr. L feel responsible that this problem has not 
come up vividly in my mind at an earlier date. 

Senator Martone. I understand that. 

Secretary Tavsorr. I am ashamed that I have not gotten into it 
earlier. 


Senator Martone. Mr. Secretary, you are not | 


being blamed for this 


situation. The committee was not organized to take anyone to task. 
That is not the purpose of the committee. The purpose of the com 
mittee is simply to call to the attention of the proper department the 
77 strategic and control minerals and materials. 

I understand you will furnish information to the committee as to 
the procedural steps your recommendation takes; how much of tl 


particular material was recommended by each branch of the service; 
and who determined the final recommendation. If the recommenda 
tion of the Department of National Defense is submitted to the Office 
of Defense Mobilization we would like to know who cut the reeom 
mendation to 22,000 tons 

We are trying to fix the responsibility, and are not blaming th 
Office of Defense Mobilization any more than we blame you. As 
chairman understands it, the Office of Defense Mobilization is new, 
and represents the consolidation of the efforts of 40 or 50 of these 
organizations where the ball was thrown around for months and no 
body knew where it was. Maybe we can find it. 

Secretary Tatporr. Yes, sir. 

Senator MALONE. We would also like to know Ww hy the recomme nd 1 
tion was cut to 22,000 tons; and who is responsible for letting and 
supers ising the contracts. Do you believe the General Services Ad 
ministration is the responsible agency ¢ 

Secretary Tatrsorr. I do not know. 

Senator Matone. Will you find that out ? 

Secretary Tatsorr. Yes; I will find out. 

Senator Matong. Also whether the General Services Administratio! 
conducts an inspection to see that the contracts are performed 
time? Would you get us that information also? 

Secretary TaLsorr. Yes, sir. 

(The information is as follows :) 
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DEPARTMENT OF THE AIR FORCE, 
OFFICE OF THE SECRETARY, 
Washington, December 15, 1953. 
Hon. GEORGE W. MALONE, 
Chairman, Minerals, Materials, and Fuels Economic Subcommittee, 
Committee on Interior and Insular Affairs, United States Senate. 
DeAR Mr. CHAIRMAN: During the course of the recent hearings conducted by 
subcommittee regarding production of titanium, you requested Secretary 
falbott, who appeared before your subcommittee on November 27, to provide 
1u with certain information, in response to questions presented by you, which 
vas not readily avaiiable at that time. 
I am pleased to submit the enclosed summary sheet to you which sets forth 
s information in detailed question and answer form and which it is hoped 
be satisfactory for your purposes. 
Sincerely yours, 
RoGer Lewis, 
issistant Secretary of the Air Force. 


SUMMARY SHEET 


Information on titanium production requested during hearings conducted by 
ie Minerals, Materials, and Fuels Economic Subcommittee, Senate Committee 
1 Interior and Insular Affairs. 
1. Question. What were the quantities of titanium originally recommended to 
e Department of Defense by the Army, Navy, and Air Force? 
Answer. The titanium requirements submitted by the services are: 
Tons 
Army-- “ . , i SOO 
Navy 2 : ; == Guo 
Air Force_- a ; 24, 600 


Total ace ie ‘ j ‘ 28, 400 


A production goal of 35,000 tons was recommended by the Department of De- 


fense to allow for additional potential military and essential civilian re- 
quirements. 

2. Question. It is understood that the Department of Defense recommended 
9,000 tons to the Office of Defense Mobilization. Why did the latter cut this 
recommendation to 22,000 tons? 

Answer. The reasons given by the Office of Defense Mobilization for establish- 

ent of a reduced expansion goal are contained in a letter dated September 
19, 1952, addressed to the Vice Chairman for Materials, Munitions Board, from 

Director, Military and Atomic Energy Division, Defense Production Ad- 
inistration. A copy of that letter is attached hereto. 

5. Question. Who (what office, specifically) makes these recommendations to 
he Department of Defense? To the Office of Defense Mobilization? To the 
General Services Administration ? 

Answer. The military services submit requirements to the Department of De 
fense through offices as follows: 

(a) Air Force, Office of the Assistant Secretary (Materiel). 
(6b) Army, Office of the Assistant Secretary (Materiel). 
(c) Navy, Office of the Assistant Secretary. 

Che Office of the Assistant Secretary of Defense (Supply and Logistics) sub- 
nits consolidated requirements to the Office of Defense Mobilization. The Office 
f Defense Mobilization then certifies a program and authorizes the General 
Services Administration to proceed within the scope of the certification. 

t. Question. Who follows through on the allocations and contracts involved 
to see that titanium production is satisfactorily accomplished? 

Answer. The contracting agency, Emergency Procurement Service of the Gen- 
eral Services Administration (successor to the Defense Materials Procure- 

ent Agency) follows through on contract. 
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DEFENSE PRODUCTION ADMINISTRATION, 
Washington 25, D. C., September 19, 1952 
Mr. NATHANIEL KNOWLES, Jr., 
Vice Chairman for Materials, MB, 
Washington 25, D. C. 

Dear Mr. KNOWLES: This is to advise you that the expansion goal for titaniu 
is being reduced from 35,000 tons annually to 20,000 tons annually. 

The reasons for this reduction are as follows: 

(1) The Kroll process for making titanium sponge is extremely complex and 
uneconomical. With the amount of research that is currently being applied t: 
this problem by the laboratories of some of the largest corporations of the Unite: 
States, it is a good assumption that there will soon be a more economical proces 
for making the sponge or a similar material and any plants erected with Govern- 
ment funds, using this present Kroll process, would become obsolete overnight 


» 7 F 


As you know, the estimated capital cost of new facilities to produce 27,500 ton 
of sponge over and above the present existing capacity of approximately 7,200 
tons per year is $140 million. 

(2) In ealendar year 1952, the total cost of all materials, aluminum, steel 
copper, rubber, etc., at current market prices used in the aircraft program wil 
cost approximately $560 million. In the year 1955, the total annual capacit; 
of titanium metal production will be something over 40 million pounds and the 
great majority of this metal is destined for the aircraft program. The average 
price for titanium products is $15 per pound. Thus, for one metal an expenditure 
of $600 million must be made for the military aircraft program, which exceeds th« 
total spent for all metals in 1952—the peak year for materials procurement for the 
present aircraft schedules. 

(3) The consensus of opinion of all industry men in DPA who are familiar wit] 
this metal is that the goal of 20,000 tons is sufficient until more advanced techn 
logical knowledge is available concerning this metal. 

(4) The staff of the DPA is also of the opinion that it will be necessary for th« 
Government not only to finance the construction of the new titanium sponge plants 
but also to provide a guaranty purchase program for all titanium sponge produced 
under this expansion plan. For this reason alone it is felt that the Government 
should proceed into this program on a more moderate basis than would be the 
ease if a 35,000-ton goal were established. 

This expansion goal of 20,000 tons will be reviewed within the next 6 months for 
possible further revision. If at that time the Department of Defense has mor 
definite requirements than under its current submission and if the titanium meta 
then being produced is all being picked up by firm orders, I am sure an upward 
revision in this goal can he made without undue difficulty. 

Sincerely yours, 
W. N. LAWRENCE, 
Director, Military and Atomic Energy Division 


Senator Matoner. We intend to have Mr. Flemming of the Office of 
Defense Mobilization. We called him among the first witnesses, but 
mostly just to get acquainted with him. After we have received i1 
formation as to the availability of these materials and know exact); 
what is being done in each one of them, we will call Mr. Flemming 
again. 

It seems to me that the evidence contains material that would be 
helpful to him, as well as to you. 

The testimony of Mr. Gross, Mr. Papin was his expert, was that 
“Today’s airplanes could use 21 to 25 percent right now.” 

They are actually using about 3 percent. They could use 21 to 25 
percent. General, you correct me if I am wrong. I have had the 
General with me as an expert, and I recommend him, Mr. Secretary. 

Secretary Tazorr. I recommended him, too. 

Senator Matonr. I think someone like the general ought to be des 
ignated to follow through on this matter because he has studied the 
situation, knows what is necessary, how to get it, and understands the 
processes as well as anybody. That is not a criticism of your Depart 
ment. 
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Secretary Tatsorr. I might say for your information, Mr. Chair 
in, that General Metzger is a businessman of many, many years’ 
experience. 
Senator Matonr. I know that. 
Secretary Tatsorr. He has given his time unselfishly to the Air 
loree, and is of great value to us. 
Senator Martone. I am glad to hear you say that, Mr. Secretary. It 
did not take me very long to get permission to use him in these hear- 
gs. While I have been in the engineering business 30 years, I have 
i been in the titanium business, and it is a specialized business. 
“Industry witnesses testified—and General, correct me if I am wrong, 
iuse I want to give the Secretary some indication of what has been 
done—that if they had the titanium, and knew they were going to have 
t, they would bring the plans off the boards to use as high as 40 percent 
inium in the planes. 
General Merzcrr. In fighter-type aircraft principally, with a 
aller percentage in heavy bombers or cargo-type aircraft. 
Senator MaLtonr. What would that percentage be 4 
General Merzcrr. It ranged from 10 to 25 percent in the estimate of 
» testifying. 
Senator Martone. Did we not have testimony here, that the titanium 
the engines could at the present time be about 40 percent if they 
w they were going to have it, and was there not testimony that they 
1 ld probably go up to 90 percent eventually ? 
General Merzcrr. Mr. Chairman, I do not think it was quite that 
rh. 
Senator Martone. Let us confine it to the 40 percent. Is that not 
about what they could use almost immediately ? 
General Mrrzeer. As rapidly, Mr. Chairman, as the material be- 
ime available in the quality and the alloying which was required to 
ocess the parts they had in the design. 
Senator Matonr. Then that is exactly my point. In other words, 
f you had it at this moment you would be using it next year, Mr. See 
etary. You have not got it. Probably it will take 2 years if you 
itnow. But whenever you get it, they will use it. 
lestimony was precented here the day before yesterday that in 
le of these engines of the big bombers, where there ‘would be 8 en 
gines, that you could save 3,500 to 4,000 pounds per engine. That is 
oven is it not? 
General Merzcrr. Sir, that was total. That was based on an esti- 
iate of 500 pounds per engine saving at this point. It was 4,000 
unds total engine-saving weight. 
Senator Manone. Probab lv you and I, Mr. Secretary, would not 
now what that meant to a designer of an airframe, but the experts 
0, and they say that makes the ‘difference between a plane that may 
rvive in the next war and probably one that would not last very 
ng. 
Secretary Tasorr. I think I know a little about that. I spent the 
day before yesterday at Pratt & Whitney, and went over the parts that 
hey could use where they could replace steel with titanium. So I am 
not uneonversant with some of these uses. 
Senator Martone. Mr. Secretary, what this committee would like to 
do is to work with you. Would you keep us advised as to what you 
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are doing - this regard? While our report goes into the Senate 
January, we do not propose to drop the work. We intend to keep 
touch with it, and be just as helpful as we can. If you would furni 
us any information that you would think would be import: unt to thi 
committee, so that the Senate might be helpful to you, it would |} 
appreciated. 

We realize that Government officials, after they have been there foi 
a While, like to stay, and maybe they are sometimes a little hesitant i 
mi king recommendations that would cost a good deal of money. | 
the Senate can be made conversant with what is going on, perhaps thi 
Senators themselves would be on your side, then maybe the Govern 
ment officials would not be so hesitant in going into a new field. 

We have had much testimony that this material would probably 
follow the course of many other materials, notably magnesium an 
aluminum, and othe carce materials. Some witnesses seem te 
l ink a hnew process W il] Come up before long -| hnion ¢ ‘arbide, for one. 
testified it is going direct into the metal, and miss the sponge produce 
tion entirely that costs $5 a pound. Many witnesses believe if we ar 
under real production in the foreseeable future, the price would comy 
down $2 or $3 a pound, which looks phenomenal from what it cost 

mw, Sld5 a pound. 

When you look into the history of aluminum, it cost $50 a pound at 


one time, and of course no one could use it except in special eases 


Titanium isa must material. If an enemy had planes made out of i 
and we did not have it in our planes, we would not be prepared, no 


ow many planes we had. 
AGREES ON NEED 


Secretary Tatsorr. Senator, it is a must that we have a proper 
supply of titanium 

Senator Martone. Then, Mr. Secretary, would you furnish the in 
formation for the committee at your earliest convenience as to who 
makes these recommendations in the National Defense organization, 
to whom they make them, and who, if anyone, has the right to cut 
this requirement, and whether the Defense Department recommenda 
tions must then be approved by one or more additional agencies 4 

Secretary Tatsorr. We can get that information for you. Ou 
contact is the Office of the Secretary of Defense, and that is where we 
send our recommendations. You have asked me to find out what the 
Secretary of Defense’s office does with those recommendations. | 
do not know whether you plan to call anyone from the Secretary of 
Defense’s office or not. 

Senator Matone. I will call them if it is necessary. It may not be 
necessary at all if we can get all of the information. 

Secretary Tatsorr. I would like to go to Secretary Wilson and 
Secretary Kyes and ask for this information, or if they prefer, to 
have someone from the Defense Department come before this com- 
mittee and give that information. 

Senator Martone. They would be very welcome. 

Secretary Tatzorr. If they want to do it, I will be very glad to do 
it. Ifthey prefer someone else, they can so state. 

Senator Martone. If they could at the same time say to whom they 
send the recommendations. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 5SY 


Secretary Tatzort. I will tell them exactly the questions you want 
iunswered. 

Senator Martone. And then what this further organization is en- 
titled to do with the recommendation. 

Secretary Tatporr. I will go clear through. 

Senator Maronr. Mr. Secretary, you asked if we intend to call Mr. 
Wilson. We do intend to call him on another matter. 1 was even 
n hopes that we would not have to call you, but we ran right into a 
lind alley. 

Secretary TALsorr. We will see if we can help you with the blind 
ley and obviate the necessity of calling Mr. Wilson. I think the 
work you are doing is extremely constructive and helpful. 

Senator Martone. Thank you very much. General Metzger has 
just pointed out to me that 1 pound of weight reduction in the engine 
could result in a 6- to 10-pound reduction in weight of the airframe. 
Eight engines at 500 pounds each, a reduction of 4,000 pounds, makes 

possible 32,000 to 40,000 pounds total reduction in 1 plane. 

Secretary TAugorr. It is extremely important. 

Senator Matonr. It makes the difference some people say as to 
whether we can reach six or eight or ten thousand miles away and 
bomb a target and come home, and outfly anybody on the way. The 
fighters will have more maneuverability, speed, latitude, and greater 
range, 

Secretary Tatnorr. That is the important one. 


BIG STICK 


Senator Matone. It is not the intention of the committee right at 
his moment to go into the defense of any transportation lines or any 
as, but if you have these planes, then you are equal to any fighters 

n ie air and any bomber in the : ‘ir, regardless of what an enemy may 
have. But if they have it and we do not, as I have said there is no 
second best poker hand, and there is no second best when it comes to 
control of the air. 

Secretary Tatsorr. That is certainly very true. 

Senator Matone. So with your B-52’s, if you have enough of them, 
and you have enough fighters, and you are ahead in the production of 
tomic bombs, a good many of us believe that is the best way to prevent 
awar. Just be ready. 

Secretary Tatsorr. We are trying to win a war without fighting it. 

Senator Martone. That makes a lot of sense. Apparently we have 
followed Mr. White’s recommendations and have become dependent 
on foreign nations, at the moment, for various strategic materials such 
as manganese when there is enough manganese in the Western Hemis- 
phere to last 100 years. For 20 years we have had a buildup of the 
dea we must trade with these other nations, that we do not have these 
materials, and therefore we must save our materials and obtain these 
materials foreign. So at the moment we are getting eight or nine 
hundred thousand tons of manganese from India, but if an all-out 
war started tomorrow, we could not get this manganese due to activities 
of enemy submarines. I will leave it up to you to look up how much 
manganese we have in the stockpile. I nearly cried when I found out 
about it. 
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I am bothered by the fact that the administration is not aware of the 
fact that they are following the concept planted by Harry Dexter 
White and the past administration. Speeches have been made all 
over the country but I have not heard any speeches on this situation 
We have a Randall Commission probably getting ready to recommend 
we continue this past policy. If it does, I will guarantee you one 
thing; the fight you will see on the Senate floor will pale all past fights 
into insignificance. 

Mr. Secretary, we appreciate your appearance. 

Secretary Tatsorr. Again I say how much we appreciate your 
effort. 

Senator Martone. We are with you. 

Secretary Tarsorr. Thank you, sir. 

Senator Mavone. Mr. Rowley, president of the Titanium Corp., 

ere. Will you come forward ? 

Mr. Rowley, we are glad to see you, because you are the new head of 
Vitanium Corp., which corporation has a 10-ton-per-day contract. to 
produce titanium. You know the situation and you know something 

ibout the hearings of this committee, and what we are trying to do. 

You have heard the testimony this morning as to our needs. You 
know what we are producing. The whole picture does not look very 
good. We had a 2 day hearing in Henderson. We heard your or- 
ganization there. Its history and its present production do not look 
very encouraging. You are new inthis business. We called you this 
morning because you are newly appointed. We would like to have 

u identify yourself for the committee, and give us some of your 
ees. 


This, I understand, is not the first problem you ever tackled. | 
will say to you, as I did the Secretary of the Air Force, Mr. Talbott, 
this committee wants to help vou, We want to be able to report 
to the Senate exactly the importance of each materials, and where 
we are getting the raw materials and what preparation is be; ‘ing mace. 

Will you go ahead now ? 


STATEMENT OF E. R. ROWLEY, PRESIDENT, TITANIUM METALS 
CORP. OF AMERICA 


Mr. Rowtry. Thank you, Mr. Chairman. My name is E. R. Row 
ley, president of Titanium Metals Corp. of Americ: 

I would like to give you a little background on that company. It 
s jointly owned by Allegheny Ludlum Steel_and National Lead Co. 
It was formed to produce titanium metal. It is an integrated pro- 
ducer. It makes sponge from ore at Henderson, melts it into ingot, 
either alloyed or unalloyed ingot at Henderson and sends those ingots 
to various Allegheny steel mills where it is fabricated for the Ti- 
tanium Metals Corp. into what are called mill products, wire, rod, ete. 

Those metal products are then sold by TMCA to aircraft engine or 
frame manufacturers at present. 

The two companies have had a great deal of experience in the metal!- 
lurgical and chemical field. Allegheny Ludlum, I think you know, 
is one of the major producers of stainless and specialty steels. Na- 
tional Lead Co. produces a variety of metals and chemicals, among 
them titanium dioxide, titanium pigments and from that sprang the 
interest in titanium metal. 
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We have a contract to produce 3,500 tons per year of titanium 
ponge. We started from some pet plant information. We are 
ow produci ing on the order of ¢ 5 to 4 tons per day I think that 
s been in the testimony before, ifr. Chairman. 
We have quality problems. 
Senator Matonr. When were you supposed to reach your full pro 
uction under your contract ¢ 
Vir. oe The contract called for reaching full production on 
September 1, 1952. That was an optimistic appraisal, and we have 
id more diflic ulty in getting from the small to the large stage than 
e had anticipate d, and that has been further complies ated by the fact 
iat. the requirements for quality have been drastically increased since 
at time. Our original contract called for Brinell of 224. That is 
r major } rroble ‘m, as you know, the Bri ne 1] hardness ot the sponge. 
Senator SS iaaen You found later, that hardness did not meet the 
quired specifications of industry. 
Mr. Rowtey. That is rieht It is difficult to make the high per- 
rmance alloys that are now required. 
At that time it was thought 224 was plenty good. Now it is not, 
d our problem is to make it much better than we had originally 
mtracted. We can make very sizable quantities of material of the 
ontractual Brinell hardness, but that is not what is wanted today. 
he signals have changed as the came went along. As |] say, we 


SO T 


ould turn out a very sizable tonnage of 224 Brinnel material right 


dav. 
Senator Martone. Uniform material of Brinell hardness 224 as 
riginally called for under the specifications of the General Services 


\dministration. 

Mr. Rowtey. Yes, I think at the time those specifications were 

ritten, they were considered quite realistic in view of the knowledge 
vailable at that time. Now it has advanced considerably since then. 
Our problem is to make it much lower Brinell than that. 

Senator Manone. Do you know now what is req ired, approxi- 

ately ? 

Mr. Row ry. Generally a fair share of the product on should be 

f the order of 140 Brinell, with the balance perhaps somewhere of 

» order of 160, and not to exceed 180. 

Senator Matonr. I think the Du Pont Corp. testified that they 
vere making 140 Brinell. I could be wrong. It was in that 
eighborhood. 

Mr. Rowtry. Some of their production I understand is in that 
range. How much I do not know. 

Senator Martone. Go ahead. 

Mr. Rowtry. Our goal, and we are now spending a considerable 
mount of effort and money, is to get these lower Brinells that are 
required. As we get them, then we can develop alloys, and the Air 
Force can use those alloys and design around them. 

Senator Matonr. When do you feel you will reach your full pro- 
luction of 10 tons per day with the required Brinell hardness? 

Mr. Row ey. I believe it will be in the third quarter of 1954. 

Senator Matone. About 9 months away. 

Mr. Rowtey. About that. Perhaps sooner, but we would like not 
to be optimistic. 
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Senator Martone. Have you given any thought to the future in 
the titanium industry? Evidence before this committee shows the 
potential demand will be so much greater than any requirement set 
down by any goverument organization so that the committee is in 
terested to know what preparations are being made, if any, to in 
crease production beyond any existing contract. 

Mr. Row.ry. Mr. Chairman, we, of course, have given thought t 
that. We have unlimited confidence in the future of titanium metal 
as a structural material for both the near and the far future. I do 
not think we would be in it at all if we did not have that confidenc 
We have other things we could do. 

A study of the record of both companies would indicate we have 
been rather interested in expansion. We would like to think that 
we would be a candidate for expansion. We would also like to lic! 
some present problems, too. 

Senator Matonr. You have no doubt in your own mind that y« 
are going to lick these problems. Now that you are president of the 
company, you have full authority, I presume, to make any improve 
ments you see fit ¢ 

Mr. Row ey. Subject to a board of directors, but in general that 
iscorrect. Ihave no doubt at all we can lick this problem. We have 
licked others equally tough. We made magnesium pretty success 
fully. We are making uranium pretty successfully right now for 
the Atomic Energy Commission. And we make nickel, we make lead, 
zine, tin, aluminum, brass, stainless steels, silicon steels. I am talk 
ing about the combination of the companies now. We have made a 
lot of metals. 

Senator Matonr. You met some troublesome problems but if the 
incentive was present you have always come out on top / 

Mr. Rowrey. That is right, and the incentive is there. 

Senator Matonr. You speak of uranium materials. You are 
aware, I suppose, that we are dependent now on the Belgian Congo 
principally. Testimony before this committee in Salt Lake City 
showed—I cannot say showed conclusively, because the companies 
have not been turned loose—but the testimony showed if we treated 
our domestic companies one tenth as well taxwise as we do the ones 
operating in foreign nations in the production of these materials we 
buy, that domestic and Canadian uranium ore would probably be 
running out of their ears, within the next 4 or 5 years. But ou 
producers are now in a position that the largest producers were not 
producing after the early part of the year, because if they produced 
more they would get in another tax bracket, and produce less for 
their stockholders. So on the one hand we prevent production in the 
United States and Canada and surrounding areas in the Western 
Hemisphere, and encourage production across the major oceans. 

You heard the recommendation of Harry Dexter White that we do 
just that for the next two generations. That wasin 1945. You heard 
what Mr. Truman thought about it in a letter dated July 23, 1946. 
Apparently we are continuing in our administration to carry out the 
same proposition. We encourage foreign production and are becom- 
ing more and more dependent on foreign shores. Where do you get 
your raw material ? 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 593 


Mr. Row.ey. The present source of raw material is rutile from 
\ustralia. 

Senator Martone. Have you made any investigations as to the avail- 

bility of the ilmenite aiateriad for tits ae in this country ¢ 

Mr. Rowtry. Yes, Mr. Chairman. The National Lead Co., I think, 

the largest user of titanium in the world, and as such, of course, 
t has had its finger on the sources of raw material. It mines ilmenite 

New York State inthe Adirondacks. It gets some from the Florida 

ach sands and old beach depos its and Imports some ilso. it is con- 

intly working on sources of ilmenite. 

Senator Matonr. Are you aware « f the large dep sits 1n nearby 
treas in Canada that are being worked / 

Mr. Rowtrey. Yes, we are. 

Senator Matonr. What is your opinion since you have gone into 

\is matter far enough as to the dependability of the supply in this 
Nation and Canada and possibly Mexico, if properly developed ¢ 

Mr. Rowtey. It is my understanding that there is sufficient ilmenite 

the Western H misph re, as you outline it ,and beyond that in some 

f » Western States there are sizable de posits, too, to take care of 
erti tainly any titanium iia ind IStr’y with a lot left over to take care 

f the titanium pigment industry, and probably enough for both. 

Senator Martone. You are familiar with the Rennaeell operation 

: nearby areas in Canada? 

Mr. Rowtey. Yes. 

Senator Matonr. The testimony they offered here is that 300 million 
tons of ore are already proven. 

Mr. Row Ley. I understand it is one of the largest ore bodies ever 

scovered. 

Senator Martone. To put the question another Wiy, if you are in 
the manufacture of this material seriously, you know the contract was 
probably let to you because of the preparation for war; do you not? 

Mr. Rowuey. Yes. 

Senator MaLonr. Probably the only reason the Government would 
put up $15 million to you or $14,200,000 to the du Pont Co. would 
be because it is an emergency preparation. 

Mr. Rowtry. Yes. 

Senator Martone. Do you think you are very well prepared for an 
emergency if you are getting your raw material across a major ocean ¢ 

“Mn Rowtey. I think we would need to shift to another source of 
raw material, which I believe could be put into production in a very 

ort length of time. 

Senator Martone. You think you are practically prepared to do 
that now ¢ 

Mr. Rowtry. Not economically, but we can do it. Our work is and 

ill be toward the aim of assuring ourselves an economic Western 
Hemisphere source of supply. 

Senator Martone. Do you think it would be cheaper to bring it from 

idia or Australia across 5.000 miles of ocean? What is the reason 


is so cheap? On account of the low-cost labor in those countries ? 
WHY RUTILE? 


Rowtry. I presume that must have some bearing. The reason 
we are using rutile now—rutile is not as prevalent by any means 
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as these other ores we have been talking about—is that it is an easie 
starting material. There isa rough process. This is a tough metal ti 
make. That is one reason it costs $5 a pound in sponge form. It was 
our idea to start from a relatively easy raw material and work back as 
we licked these other problems toward other starting materials. That 
is the reason for rutile. 

Senator Matonr. You mean the rutile is easier to work with or you 
are just more familiar with it ? 

Mr. Row ry. It is easier to work with now. That does not mean 
will be later. 

Senator Matone. Testimony has shown here that there is ilmenit 
slag with 70 percent content manufactured by the Kennecott Co. 
nearby areas In Canada, and a large percentage of pig iron. In othe: 
words, they have two products, but they are separated. You tell m 
now that it is a more expensive process to use this ilmenite in slag 
form than it is to use rutile ¢ 

Mr. Rowtey. I am not sure about the matter of expense, Mr. Chai 
man. I do know that slag contains approximately 70 percent TiO 
A good natural concentrated rutile will run of the order of 92 to 95 
percent. 

Senator Martone. The TiO, is titanium oxide? 

Mr. Row.iry. Yes. In one case you are working with a raw 
terial of 70 percent of what vou want to start with and in the othe 
case something of the order of 95 percent. 

Senator Matonr. Both high grade. 

Mr. Row.tey. Yes. In one case 30 percent extraneous material 
and the other 5. So you have six times more extraneous materia 
That is the only reason for starting with rutile. 

Senator Martone. You do have in mind switching to domesti: 
materials ? 

Mr. Row.ry. Yes; we would hope we can. 

Senator Martone. Domestic meaning adjacent nations as well as 
our own. 

Mr. Row.ey. Yes. 

Senator Martone. You do not believe this theory of Mr. White and 
Mr. Truman that we should become dependent on foreign nations 
for materials without which you cannot fight a war? 

Mr. Rowxey. I do not think it would be very wise to do so. 

Senator Martone. Do you have any further general statement you 
would like to make? 

Mr. Rowrtry. I think not, Mr. Chairman, if that gives you th 
information you would like. 

Senator Martone. I think it does. As I understand you, you ar 
new on the job. When did you take over? 

Mr. Rowtry. September 24. 

Senator Martone. Then you really are new. You do intend to give 
this your whole attention. 

Mr. Row ey. It is my full-time job and then some. 

Senator Martone. Generally an engineer’s full-time job involves 
about 18 or 20 hours out of a day. 

Mr. Rowtey. Yes, sir. 

Senator Martone. The committee appreciates very much your ap 
pearance here this morning, and to know there have been som 
changes in the ideas of the company. I say that because 2% years 
is a long time. While you are only responsible for one segment, 
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jat is an important segment. There has been a contract recently let, 

th which you no doubt are familiar, for about 15 or 16 tons per 

y to Cramet, which is a Crane Co. subsidiary. They are now lo- 

iting in Tennessee but their actual production will not beaten until 

me time in the future. You have heard the testimony, or at least 

i have heard some of the comments on thi testimony as to the re 

urements for this material. What is your idea of the use in the 

vilian market if this material of the right quantity and quality 
ere available so they could go ahead with the same assurance they 

» with aluminum and steel now. 

Mr. Rowtey. I am afraid I am not qualified to give any such esti 

ite now, Mr. Chairman. It unquestionably has long term com 

ercial possibilities. It is corrosion resistant, as we all know, prac 
ally untouched by sea water. Therefore you have a great field 
ere. Chemically it withstands many reactions. Actually we are 
sing it in one of our own operations. [t is pretty expensive, but as 
time goes on the cost will come down, and there are some reactions 
today, talking about uranium, I know one reaction that is carried out 

a silver reactor. ‘Titanium is not as costly as silver. There will 
e places for it at this cost and then as the costs come down, there 

ill be more. Fifty dollars a pound aluminum was pretty expen- 

ve. That was pig form. That is compared to $5 a pound sponge 
titanium 3 years after its commercial application. 

Senator Martone. In the 1953 dollar. 

Mr. Rowiey. Yes. We have been producing a little more than 
inybody else in the country today, and we would like to think some 
day we will stay ahead of the other fellows. 

Senator Matonr. You have other problems in your area. One of 
hem is power. I am not going to ask you any questions this morning 
on power, but I may later. 

We appreciate very much your appearance here, Mr. Rowley 

Mr. Row.tey. Thank you. 

Senator Martone. It is encouraging to know that the company is 
reorganizing its affairs and making good on the contract. 

Mr. Row.ey. Thank you. 

Senator Martone. Mr. Garrett, of the Air Force requirements 
Division. 

As I recall you were a good witness. We are calling you for any 
further information you may have to offer with respect to the re- 
quirements of the Air Force, how these requirements are determined, 
ind any other material that you would like to submit. 


FURTHER STATEMENT OF JOHN H. GARRETT, EXECUTIVE DIREC- 
TOR OF MATERIALS COMMITTEE, OFFICE OF ASSISTANT SECRE- 
TARY OF DEFENSE FOR RESEARCH AND DEVELOPMENT; ACCOM- 
PANIED BY NATHANIEL FICK, DIRECTOR OF PANEL ON METALS 
AND MINERALS, OFFICE OF ASSISTANT SECRETARY OF DEFENSE 
FOR RESEARCH AND DEVELOPMENT, WASHINGTON, D. C. 


Mr. Garrett. Should I identify myself? 

Senator Manone. Yes. 

Mr. Garretr. My name is John H. Garrett. I am executive direc- 
tor of the Committee on Materials of the Office of Assistant Secretary 
of Defense for Research and Development. 
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When I was here Monday I had supposed that you would be asking 
me about the research and development program, and I did not briet 
my self ahead of time on the origin of the 35,.000-ton requirement. | 
did not have my file with me on that particular subject. I hav 
since at your request looked into that. 1 would like to prepare the 
background of this thing by going back about a year and a half to lo« 
it our situation at that time. 

Hay had ¢ avery established Committee on Materials at that ti 

» Research and or Board, which was the predecessi 
organization of the present Office of Assistant Secretary of Defens 
for Research and Development. One of the prime conce “lap of | 
newly formed committee was the titanium situation. I think titaniw 
was on the agenda for every meeting held by that committee. 

At that time, in the spring of 1951. we had not made 1 early 
progress on titanium we have now. ‘There was no titanium in 
production item. I think I am correct in saying that at that time 

yas purely in the experimental stage, We did not know how t 
‘it and we did not know how to fabricate it or use it in military 
{ 
theless, our committee was fully cognizant of the promise 
We had confidence in the research and development 
ganizations of the Department, and we were sure that they would 
overcome the handicaps of titanium and its promise would be fulfille 
| he problem SE med to be how to overcome the processing difficult 
‘manufacturers in making titanium in adequate uniform quality 
much ne ry consideration, the committee considered t 
vay to find out how to make titanium was to go ahead and ma 
quantity. We tl erefore nerecnes the Munitions Board, whi 
was the pred ae of the present Office of Assistant Secretary 
Defense for Sup] and Logistics, to ascertain from the Army, Navy 


and Air Force \ hat their requirements for titanium would be > yeu 
from then in terms of the present price. 
Munitions . ard got their figures from the \rmy, Navy, and 
and they added up to approximately this 35,000-ton hes r 
lol “lL before. 


95 PERCENT FOR ATR POWER 


You asked me to find out where those figures came from, and 
my understanding that something over 95 percent of that requir 
ment of 35,000 tons was an aeronautical requirement. 

Senator Martone. What percentage ! 

Mr. Garrerr. Something over 95 percent of the 35,000 tons at $1 


That was one ot the pro sions we put on it. be ause W 


foresee that the price would come down substantially in t] 
tages. 
enator Maronr. Let me ask you right there, what are you in th 
nittee ¢ Are you on this committee ? 
Garrerr. I was the executive director, the head of the staff « 
committee, 


Senator Maronr. You are telling me that the price would not pr 
vent you from using it? 


ir. 


Mr. Garretr. No, sir. We felt that we should not count on ay 
duction in price during the first few years of titanium production. 
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Senator Martone. But I understand you to say that you limited your 

ommendations on account of the price. 

Mr. Garrerr. You understand, sir, that we were looking only 

ws ahead at this time. 

Senator Matone. Any amount ahead. 

Mir. Garrerr. Had we looked farther ahead when production was 

gher, we would suppose that the price would gradually go down. 

Senator MaLone. Suppose it does not come down. Are you going 

) stop using it? 

Mr. Garrett. It will be limited to less use at the present price than 

lower price. 

Senator Martone. In the war planes! 

Mr. Garretrr. Not in the war planes. 

Senator Martone. That is what you are concerned with ? 

Mr. Garretr. We are concerned with all military equipment, in 

iding ships, tanks. 

Senator Matonr. You have heard the testimony on the planes that 
they could use about 50 times what they are now actually getting, and 
ise Many, many times what you have contracted for, and even what 
vou requested. The makers of the planes and the general in charge 
if that particular setup at Wright Field have so testified. Did you 
onsult anyone like General Metzger at Wright Field / 

Mr. Garretr. I was going into that, sir. 

Senator Matone. Are you still telling me that you would cut down 
the use of titanium where it made more efficient fighting equipment 
f the price was not reduced ¢ 

Mr. Garretr. In some applications I am sure it would, such 
naval ships. 

Senator Martone. You mean this 35,000 tons included naval 
ships ¢ 

Mr. Garretr. It included the Navy statement of what they would 
“juire at that price, because that was the current price. 

Senator Martone. Do you suppose they come as close as the Air 
Force did ? 

Mr. Garrett. I think, sir, if the testimony is analyzed it will show 
iat we were pretty close to the right figure for that date. I would like 
to say a little more about that in a few minutes, if I might. 

Senator Matone. I wanted to ask you, what are you recommend- 
ig now, or is your committee still functioning ¢ 

Mr. Garretr. I should like to make it clear that our committee is 
ot primarily responsible for requirements, and that is why we went 
to the Munitions Renid and asked them what the requirements were. 

Senator Matone. What do you think that the requirements are 
now after hearing the testimony ? 

Mr. Garrerr. I think the requirements for 1955 would come pretty 
close to this 35,000 tons, and be much higher in subsequent years. 

Senator Martone. Are you familiar with the testimony that they 
could use much more than the 35,000 today if they knew the *y could 
have it? 

Mr. Garrerr. Yes, sir. You gave me that testimony and I read 
every word of it that night, and I find myself in full 
igreement with it. 

Senator Martone. If you are in full agreement with it, 35,000 tons 

as not even within a fifth of what they need by 1956 and 195 17, if they 

39888—54—pt. 3——39 
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know they will have it prior to that date so they can take the plans off 
the board and get started. 

Mr. Garrerr. I took the liberty of drawing a little sketch, Senator 
to show what I feel the titanium situation is produc tionwise. 

Senator Martone. What does this represent 

Mr. Garretr. Tons of titanium with no figures put on it because I 
do not. know the figures. This represents 1955 which was the date 
when we asked for requirements. 

Senator Matong. You asked for 35,000 tons for 1955. 

Mr. Garrett. I feel that this is a point on a rising curve, and that 
the testimony of the aircraft people brought out is farther up the 
curve, 

RATIONING EVILS 


Senator Mavong. What I would say to you is that for 20 years we 
have had an administration that always wanted to ration all of the 
materials, so they worked it out somehow so that they could have 
somebody like you saying so much will be used here, and so much 
will be used there, and finally they would just run out of it. They 
would never have as much as they needed when the time came. That 
applies to manganese, it applies to tungsten, it applies now te titanium. 
When you start rationing a thing, you always run out of the material 
because you scare everybody out of the business. Only Government 
money is available to an industry when you start rationing. 

I thought you were saying that you were correct in estimating the 
production. Now, you do modify your statement so that the curve is 
away above. 

Mr. Garrett. Yes, sir. I meant only to say that this was a point 
during the early years of a rapidly increasing production rate. 

Senator Matong. What do you do after you make estimates like 
you did 3 years ago? Do you go to sleep for 3 years, or do you keep 
up with it ? 

Mr. Garrett. Sir,if I might read thismemorandum., it shows exact} 
what we did with it. I think it is important to have this in the record. 

Senator Matonr. I know what you have done with it. That memo 
randum may show what you intended to do about it. 

Mr. Garrerr. This is a memorandum for the Chairman of the 
Munitions Board. 

Senator Martone. What date ? 

Mr. Garrerr. The date is July 28,1952. It is a memorandum for 
the Chairman of the Munitions Board, which is now the Office of the 
Assistant Secretary of Defense for Supply and Logistics. The orga: 
ization has been streamlined this past summer. 

Senator Marone. I have heard so much about streamlining of 
organizations. Why do you not abolish some of them? You do not 
need anything but the recommendations from the National Defense 
organization. I want to know now where the Defense recommenda 
tions go. Where does it go, if you know? Does it go back to one of 
these trick committees that you have 4 

Mr. Garrert, No, sir. I was trying to make it clear that the Army, 
Navy, and Air Force originated this 35,000-ton figure. 

Senator Mavone. That is right. Where did it go? 

Mr. Garrerr. Of that, 95 percent was Air Force and Navy aero 
nautical requirement, and that part of it, that 95 percent or greate) 
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fieure came from the Aircraft Production Resources Administration 
at Wright Field. 

Senator. Matone. We had testimony awhile ago that they recom 

ended 28.000 tons, which was most of it. Where did that 35,000 
tons reconumendation go / 

Mr. Garrerr. Shall I read this for the record now, because this 

ws the first stage, and I am trying to take it along step by step to 

ow chronologically where it did go. 

Senator MaLonr. What is the end of it? Does it show where it 

es ¢ 
Mr. Garretrr. This memorandum shows where it came from and 
iere it went at this step. 

Senator Matone. I know where it comes from? It comes from the 
National Defense Secretary. 

Mr. Garretr. That is right. 

Senator MaLone. Where does it go from the National Defense Sec- 
retary ¢ Does the memo show ¢ 

Mr. Garrerr. The memo does not show that. 

Senator Matone. Then there is no use for the memorandum at all. 
lo you know where it goes ¢ 

\iv. Garrerr. I know where this recommendation went. 

Senator MALonr. Where did it go/ 

Mr. Garrerr. It went from the Munitions Board to the Defense 
Production Administration, which is outside the Department of 
Defense. 

Senator Martone. What date did the 35,000-ton requisition go there / 
What date was it made, and when did it go there ¢ 

Mr. Garrerr. The date was July 28, 1952, and it is my understand 
ing that it went to DPA on August 3. 

senator Matonr. That is what 4 

Ma. Garrerr. Defense Production Administration. 

Senator MALone. Who is head of that 4 

\MIiv. Garrerr. That is now consolidated with the Office of Defense 
Mobilization. 

Senator Matonre. Who is the head of it now ? 

Mr. Garrerr. Dr, Flemming is now the head of it. 

Senator Manone. And that is the ultimate authority / 

Mr. Garrerr. The ultimate authority. 

Senator MALone. And was it at that time? 

\ir. GQarrerr. It was at that time. 

| can only say that they were at the 22,000 tons and they put the 

‘ar back 1 year from 1955 to 1956. 

Senator Matone. IL would say that they put it ahead. 

Mr. Garrerr, Our recommendation was for 35,000 tons in 1955, and 
the goal established was 22,000 tons in 1956. 

Senator Matonr. Now, who are the members of that committee ? 
Do vou know / 

Mr. Garrerr. Which committee, sir? The Office of Defense 
Mobilization’ That is not a committee. 

Senator MALone. What is it / 

\Iv. Garrerr. It is a staff organization of the staff of the President. 

Senator MaLonr. Who are the members ? 

Mr. Garrerr. Dr. Flemming is the head, and who there is in it below 
that, I don’t know. 
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Senator Matone. Does it include any Cabinet officers ? 

Mr. Garrett. I think not, siz 

Senator Martone. And it is a new committee, sort of a blind cor 
mittee, as far as you know ¢ 

Mr. Garrerr. It is not exactly a committee. It is an organization 
on the staff of the President, that handles all mobilization matters { 
him. 

Senator Martone. All right. Then they cut it to 22,000, wh 
would mean about 18,000 for the Air Force in all of its ramifications 

Mr. Garrett. Yes, sir. 

Senator Martone. Do you think, in view of what has developed he 
that that is enough / 

Mr. Garrett. I do not, sir. We have been much concerned that 
recommendation of 35,000 tons for 1955 was reduced to 22,000 tons fi 
1956. We have never thought that was the right thing to do. 

Senator Martone. Let me ask you one more question. Have you 
any time since you recommended it, reviewed the 35,000 tons ? 

Mr. Garrerr. We made the recommendation to the Munitions 
Board, which is responsible in that area, that they review it at frequent 
intervals. 

Senator Martone. Are they responsible now ? 

Mr. Garrett. The successor is. 

Senator Matonr. Who is the successor ? 

Mr. Garrerr. The Assistant Secretary of Defense for Supply and 
Logistics. 

Senator Matonr. Then the Munitions Board has nothing to do 
withit? Isthat true? 

Mr. Garretr. There is no Munitions Board any more. 

Senator Martone. Let us just forget those who are out of it, now 
What I want to know: Has this committee of yours, or whatever it is, 
made any estimates since June or July 1952? 

Mr. Garrerr. We have kept up with the research and developme 
picture on titanium, Senator. But my committee was stepping 
little bit out of line, actually, outside of their res ponsibilities, in get 
ting into this quantitative requirements picture at all. Because t! 
is a responsibility assigned to the other organization. 

Senator Manone. What is that or ganization ? 

Mr. Garrerr. The Supply and Logistics Assistant Secretary. 

Senator Martone. And that is the Assistant Secret: iry of Nationa! 
Defense ? 

Mr. Garretr. Yes. We are Assistant Secretary for Research a 
Development. They are a parallel organization for supply and 
logistics, and they are responsible for production and requirements 
and that sort of thing. 

Senator Matonr. My question should be directed to the other As 
sistant Secretary, I guess. To whom is he Assistant. 

Mr. Garretr. To Mr. Wilson, Secretar y of Defense. 

Senator MALONE. And their recommendations to Mr. Wilson 
supposed to embody the recommendations of the Air Corps, 
Army, and the Navy ? 

Mr. Garrett. That is correct. 

Senator Matonr. And that isthe last word at the present time ? 

Mr. Garretr. That is correct. 
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senator Martone. When did that occur, that consolidation? How 
ago were they made actually responsible ¢ 

\fr. Garrerr. Let me see if I understand. You mean when the 
irtments were consolidated under the Department of Defense? 

Senator Matonr. Yes, sir. When the Munitions Board was out of 


Mr. Garrerr. That was abolished on June 30 of this year and 
ced by the Assistant Secretary of Defense for Supply and 


stics. 

Senator Matonr. Then the Assistant secretary of Defense has 

been really responsible for it since July of this year ? 

\ir. Garretr. That is correct. 

Senator Matonr. They are now ? 

Vir. Garretr. That is correct. 

Senator Matonr. Do they have anything underway to determine 

it they need ¢ 

\Ir. Garrerr. 1 cannot tell you, but I think there are witnesses here 

ean from that office. 

Senator Martone. Well, I only had in mind that apparently, if you 

re right 2 years ago as to the demand, somebody was derelict in 

following through. Because the demand was there ahead of you. 
ean, it has no connection with what you recommend at all. And 

apparently what this Board of the Defense Mobilization Ad- 
stration recommended had no connection whatever with what 
Secretary of National Defense had recommended. The recom- 
dation was not quite cut in two, but the cut was pretty close to 
it amount. 

Mr. Garrerr. Not only cut in two, but put the year farther away 

what we had recommended, which I think is also significant. in 

w of this curve. In 1946 our recommendation would not have 

n 35,000 tons but would have been up here somewhere. 

Senator Martone. The significant thing to the chairman of this 
committee is that the whole program has been set back 2 or 3 years, 

d that was the only thing that happened. You heard the Secretary 
testify this morning. You can get right on the job and see if this 
program cannot be accelerated, and I think you will. 

| guess this is not the kind of question to ask you, but T would 
like to ask somebody, if they know, why this matter had not been 
brought to the Secretary’s attention before now. 

Mr. Garretr. That, of course, is nothing I could answer. That. 
of course, is within his own Department. 

Senator Matone. Well, I think that is clear enough: that you 
made this recommendation of 35,000 tons a year in 1952. In June. 
was 1t¢ : 

Mr. Garrerr. In July. 

Senator Martone. In July 1952. And there has been no subsequent 
recommendation. That is true, is it not? 

Mr. Garretr. I can’t answer that, because a subsequent recom- 
mendation would have come from the other office, the Munitions 


Boa rd. 


Senator Mavone. It generally gets in the newspapers, does it not ? 
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Mr. Garrerr, It is my understanding that they did set up a bod) 
to review the requirements for titanium, but I am not familiar 
the details of that body. 

Senator Martone. Apparently we have 40 or 50 bodies reviewing 
It ae that is about all you do over there. 

[ appreciate your coming back and, as you say, this increase in 
production is not in your field. Your field consists of keeping abrea 
and trying to accelerate the development of a proper quality of 
titanium. 

We will save these questions for Mr. Rolle, then. TI think he 
here. 

What is your opinion after hearing the testimony, maybe y 
knew before. as to the possibi ilities of lower cost production and of 
different processes coming in and becoming feasible? Could you give 
us any statement that you might care to make in that particula 
field, as to quality and production that may come from either newer 
processes or improvements of the Kroll process? 


SAYS KROLL PROCESS INEFFICIEN'I 


Mr. Garretr. It has been recognized by us from the beginning that 
the Kroll process was an inefficient process and would not ultimate 
be the process that is to be used for major production of titanium. 

Senator Matonr. You agree with Union Carbide, then, apparently, 
and their subsidiary, that it would not ultimately be the process! 
And therefore they severed connections with Mr. Kroll / 

Mr. Garrerr. Yes. But in spite of the fact that we, you might say, 
were sure that the Kroll process was not the ultimate process, we did 
recommend this initial expansion using the Kroll process, knowing it 
would be obsolete, because we were satisfied that we had to have t 
tanium in our equipment. 

Senator Matone. I think that was entirely justified. There also 
was justified including in the contracts an obsolescence paragraph, 
that the payment of the cost of such equipment made obsolete by im- 
provements would be undertaken by the Government. I think that 
was very fair, on account of the emergency we were in as regards 
production. 

Do you have anything else to offer ? 

Mr. Garrerr. I have one more thing here to complete the story of 
what we did at that time, if you would like to have it. It is part of 
this same action we took in the spring of 1952. 

Senator Matone. Describe it. 

Mr. Garrett. As I say, there was no titanium in production of a 
military equipment at that time. It was all experimental. The orders 
that were being placed on the manufacturers were very low. The) 
came to us and said, “Nobody is buying our titanium. What ean wi 


do?” 


So we wrote this memorandum for the departments of the Army, 


Navy, and Air Force, subject : “Utilization of Titanium.” 


Use of titanium in a wide variety of military equipment shows promise of 


providing markedly improved performance through reduction in weight and i: 
proved corrosion resistance. It would also reduce requirements for certail 


critical metals. It is, therefore, important that titanium be incorporated in new 


designs wherever improved military performance justifies— 
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Senator Martone. I think it would save your time and that of the 
mittee if you would like to incorporate it in the record. 

\ir. Garretr. I would be glad to leave that, Senator. 

Would you like to have this memorandum also ? 

Senator MALone. We will have these two memorandums presented 
the record at this time as a part of the testimony of Mr. Garrett. 
The documents referred to are as follows:) 


RESEARCH AND DEVELOPMENT Bo arb, 
Washington 25, D. C., Angqust 7, 1952. 
jorandum for Department of the Army: Deputy Assistant Chief of Staff, G-4, 
for R. «& D 
rtment of the Navy: Chief of Naval Operations (0,372) 
rtment of the Air Force: Deputy Chief of Staff, Development. 
t: Utilization of Titaniuin. 
se of titanium in a wide variety of military equipment show promise of 
viding markedly improved performance through reduction in weight and 
proved corrosion resistance. It would also reduce requirements for certain 
tical metals. It is, therefore, important that titanium be incorporated in new 
cns Wherever improved military performance justifies the increased cost. 
[wo major obstacles have been preventing widespread use of titanium—high 
and lack of assurance of availability in the quantity and quality required. 
dies indicate that the high price and uncertain quality of titanium alloys now 
x produced are to a large extent due to the small tonnages handled and lack 
of experience in controlling production processes. It is believed that the only 
way these obstacles can be quickly overcome is to produce titanium in larger 
intities, thus reducing high overhead and scrap losses and providing the 
‘oducers the opportunity, through experience, to develop controls and skills 
essary for uniformity of product. Steps are being taken by the Munitions 
rd and Defense Materials Procurement Agency to provide a rapid increase 
f production to 35,000 tons per year within 3 years. We have been informed by 
Munitions Board that this is the quantity the departments have indicated can 
sed at current prices. This expansion of titanium capacity will be practicable 
if the demand is in balance with the increasing production. 
With these considerations in view the Research and Development Board's 
mittee on Materiais adopted the following resolution at its last meeting on 
lly 23; 
It is recommended that the Department of Defense take action to utilize all 
available titanium in applications where military advantages are dominant.” 
We are calling this action of the committee to the attention of the three Depart- 
ts and we strongly urge each to take steps to assure the utilization of avail 
‘titanium as recommended by the committee. 
FLoyp L. MILLER, Vice Chairman 


RESEARCH AND DEVELOPMENT BOARD, 
Washington 25, D. C. July 28, 1952. 


orandum for Chairman, Munitions Board. 
ect: Recommendation Concerning Titanium 


. The Research and Development Board, as I believe you know, has been 
tly interested in the metal titanium and in assuring that the research 
ts on methods for its recovery are consistent with the importance of the 

tal to the defense effort. The Committee on Materials of the Board has 

particularly interested in this problem and has devoted a great deal of at- 
ention to it. 
2. At its last meeting on July 23, 1952, the Committee on Materials adopted 

» resolutions which I am forwarding to you since I believe they are of prime 

erest to the Munitions Board: 

Inasmuch as the military requirements 3 years hence for titanium sponge, 
t present cost, have been determined by the Department of Defense to be 35,000 
is per year, it is recommended that the appropriate Government agencies take 


25 Q 


n to make a capacity of 35,000 tons per year available within 3 years. 
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2. It is recommended that in view of the fact that the price of titanium is ex- 
pected to be reduced with increased production and technological improvements, 
military requirements for titanium be reappraised at frequent intervals. 

These were largely promoted by the feelings of the committee members that 
early use of titanium in the design and production of military end item will con 
tinue to lag unless there is some assurance that the metal will be available 
needed. 


as 


3. There may be some question as to whether the two resolutions are within the 
province of the Committee on Materials. However, in addition to the RDB rep 
resentatives and members from the three services, there were in attendance at 
the meeting responsible representatives from MB, DMPA, ODM, and MMAB, 
who participated in the framing of the resolutions. The recommendations, there- 
fore, represent the considered views of a large group of individuals of competence 
in this field. 


4. I am, therefore, passing the resolutions on to your for your consideration 
and for any possible action you may desire to take. 


FLoyp L. MILier, 
Vice Chairman 

Senator Martone. We were glad to hear from you, Mr. Garrett, and 
if there is any new material that comes to your desk that you think 
will be valuable to us in our work, you know we would be glad to r 
ceive it. 

Mr. Garrert. Thank you very much. 

Senator Matonr. Mr. Carl Rolle? 

Mr. Rolle is with the Office of the Assistant Secretary of Defense 
for Logistics, formerly associated with the Munitions Board. Of 
course, the Munitions Board is no longer in existence. 

Mr. Rolle, you heard or reviewed a considerable amount of the 
testimony. 

Do you have anything further you can offer to the committee this 
morning ? 


STATEMENT OF CARL ROLLE, ASSISTANT STAFF DIRECTOR FOR 
PRODUCTION AND SCHEDULE, OFFICE OF ASSISTANT SECRETARY 


OF DEFENSE (SUPPLY AND LOGISTICS); ACCOMPANIED BY DR 
TIMOTHY C. MAY AND JOSEPH ROMM, OFFICE OF ASSISTANT 


SECRETARY OF DEFENSE (SUPPLY AND LOGISTICS) 


Mr. Rote. I believe I might be able to clarify some of the chron- 
ology of these requirements submissions, inasmuch as prior to June 30, 
the Munitions Board was responsible, in the Department of Defense, 
for such activity. 

Senator MALone. June 30, 1953? 

Mr. Rote. Yes, sir. I was on the staff of the Munitions Board 
during that period. 

Since June 30, those functions have been assumed by the Assistant 
Secretary of Defense (Supply and Logistics). 

Senator Martone. How was that reorganized? Was it reorganized 
under a general order reorganizing other departments also? 

Mr. Rote. No, sir. It was Reorganization Plan No. 6, which did 
several things, if I may review it. 

It abolished the Munitions Board and the Research and Develop- 
ment Board. 

Senator Marone. That was the organization as headed by Mr. 
Flemming? 

Mr. Rote. Yes, sir. He became the first head of the permanent 
ODM. 
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Senator Matonr. What was his position before that Board was 

irged with this responsibility ? 

Mr. Rotir. His position personnally, sir? 

Senator MALonE. Yes. 

Vir. Rotzie. | am not too familiar with that. 

Senator MALONE. Go ahead, then. 

Mr. Rotzie. I would prefer not to be quoted. The matter of titanium 
id been under considerable discussion in late 1951 or early 1952, 
tarting as a research and development matter, as Mr. Garrett has 
estified, inasmuch as it was an entirely new field of material for mili- 
iy use, military and other use. 


STRONG INTEREST EXPRESSED 


If the Senator will permit, I may want to consult with Dr. May 

r Mr. Romm from time to time, and get my figures straight. 

On January 10, 1952, the Acting C hairman of the Munitions Board, 
\ir. Houston, addressed a letter to Mr. Charles E. Wilson, who was 
then Director of the Office of Defense Mobilization. I explained, of 
ourse, that that was not the Charles E. Wilson who is now Secretary 
if Defense. The general interest of the Military in this new material 
vas there strongly expressed. No numerical requirement, however, 

as given, because we were at that time beginning to get into a study 
if those requirements. I simply bring to the committee’s attention 

» fact that at that time we simply indicated our strong interest in 
t. We reviewed to the ODM the present, or what was then the 
present, production level, and what produe tion levels were then being 
rojected by the producing industries. 

We then, in a gradual transition from the research and development 
ype of discussion, which Mr. Garrett has related, went into the 
funetion which we then performed, that of determining from the three 

litary departments, under the Department of Defense, their best 
reasonable and justifiable estimates of what their requirements might 


At that time, we formally asked them to submit requirements for 
pproved and projected uses through the year 1954. We later 
imended that and asked them to try to look ahead through the year 

how 

(s a result of the returns on that—and, of course, the Joint Air- 

ift Agency of the Air Force and the Navy accounted for the bulk 

f it—we addressed a letter of July 31, 1952, to the Defense Mate- 

ils Procurement Agency, that being the predecessor of GSA in the 
naterials expansion business, and recommended that steps be taken 

early as possible to provide a capacity of 35,000 tons of titanium 
sponge. 

There was a further letter, which might be considered a more 
ormal claim for support. I believe it was August 3. I do not have 
i copy of it here. That was addressed to the Defense Production 
\dministration, which agency’s functions have since been taken over 
by Dr. Flemming. 

As a result of that, the Defense Production Administration first 
established an expansion goal of 20,000 tons. This fact was announced 
to us in a letter of the 19th of September 1952. 

(The letter referred to follows:) 
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SEPTEMBER 19, 195 

Mr. NATHANIEL KNOWLES, Jr., 

Vice Chairman for Materials, Munitions Board, 
Washington 25, D. C. 

Dear Mr. KNow es: This is to advise you that the expansion goal for titanium 
is being reduced from 35,000 tons annually to 20,000 tons annually. 

The reasons for this reduction are as follows: 

(1) The Kroll process for making titanium sponge is extremely complex and 
uneconomical. With the amount of research that is currently being applied 
to this problem by the laboratories of some of the largest corporations of the 
United States, it is a good assumption that there will soon be a more economical 
process for making the sponge or a similar material and any plants erected wit 
Government funds, using this present Kroll process, would become obsolete over 
night. As you know, the estimated capital cost of new facilities to produce 
27,500 tons of sponge over and above the present existing capacity of approx 
mately 7,200 tons per year is $140 million. 

(2) In calendar year 1952 the total cost of all materials, aluminum, ste 
copper, rubber, ete., at current market prices used in the aircraft program 
cost approximately $560 million. In the year 1955 the total annual capacity 
titanium metal production will be something over 40 million pounds and the 
great majority of this metal is destined for the aircraft program. The average 
price for titanium products is $15 per pound. Thus, for 1 metal an expenditure 
of $600 million must be made for the military aircraft program which exces 
the total spent for all metals in 1952—the peak year for materials procurement 
for the present aircraft schedules. 

(3) The consensus of opinion of all industry men in NPA who are fami! 
with this metal is that the goal of 20,000 tons is sufficient until more advanced 
technological knowledge is available concerning this metal. 

(4) The staff of the DPA is also of the opinion that it will be necessary for 
the Government not only to finance the construction of the new titanium spong 
plants but also to provide a guarantee-purchase program for all titanium sponge 
produced under this expansion plan. For this reason alone it is felt that 
Government should proceed into this program on a more moderate basis t] 
would be the case if a 35,000-ton goal were established. 

This expansion goal of 20,000 tons will be reviewed within the next 6 months 
for possible further revision. If at that time the Department of Defense 
more definite requirements than under its current submission and if the titanium 
metal then being produced is all being picked up by firm orders, I am sure an 
upward revision in this goal can be made without undue difficulty. 

Sincerely yours, 
W. N. LAWRENCE, 
Director, Military and Atomic Energy Division 


SUMMARY SHEET—INFORMATION ON TITANIUM PRODUCTION REQUESTED DURING 
HEARINGS CONDUCTED BY THE MINERALS, MATERIALS, AND FUELS ECONOMIC SI 
COMMITTER, SENATE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS 


1. Question. What were the quantities of titanium originally recommended 
the Department of Defense by the Army Navy, and Air Force? 
Answer. The titanium requirements submitted by the services are— 


Army 
Navy 
Air Force 


eee 22 sas baile. alee = 28, 400 


A production goal of 35,000 tons was recommended by the Department 
Defense to allow for additional potential military and essential civilian requir 
ments. 

2. Question. It is understood that the Department of Defense recommended 
85,000 tons to the Office of Defense Mobilization. Why did the latter cut this 
recommendation to 22,000 tons? 

Answer. The reasons given by the Office of Defense Mobilization for estab- 
lishment of a reduced expansion goal are contained in a letter, dated September 
19, 1952, addressed to the Vice Chairman for Materials, Munitions Board, from 
the Director, Military and Atomic Energy Division, Defense Production Admin- 
istration. A copy of that letter is attached hereto. 
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Question. Who (what office, specifically) makes these recommendations to 
Department of Defense? ‘To the Office of Defense Mobilization? To the 
eral Services Administration ? 
Answer. The military services submit requirements to the Department of De- 
e through oflices as follows: 
) Air Force: Office of the Assistant Secretary (Materiel). 
bh) Army: Office of the Assistant Secretary (Materiel). 
c) Navy: Office of the Assistant Secretary 
(he Office of the Assistant Secretary of Defense (Supply and Logistics) sub 
s consolidated requirements to the Office of Defense Mobilization. The 
Office of Defense Mobilization then certifies a program and authorizes the Gen 
Services Administration to proceed within the scope of the certification. 
$+. Question. Who follows through on the allocations and contracts involved 
see that titanium production is satisfactorily accomplished ? 
Answer. The contracting agency, Emergency Procurement Service of the Gen- 
Services Administration (successor to the Defense Materials Procurement 
ney) follows through on contract. 
Mr. Rotter. Shortly thereafter—and I do not have the date avail- 
that 20,000 tons was amended to 22,000 tons. We understood 
principal reason was that in discussing with potential contractors 
e units that they might put into production, the 20,000 didn’t happen 
ome out even with proposed production units, and it was adjusted 
2? OOO, 
Mr. Rotie. I am unable to answer that question, Senator. 
Senator M ALONE, That sounds as reasonable as a lot of things they 
d. They cut it because it did not fit in with some other plan that 
v had, 
Mr. Roixe. I believe that an expansion goal, using their terminol 
vy, is the setting of the target toward which building should be 
ouraged. 
Senator Martone. We hit the target with the national-defense rec- 
imendation. Upon what did they base the cut, do you know ? 
Mr. Rote. I honestly do not, sir, know why the number was cut. 
Senator Matone. Let me ask you, now. You were with the Board. 
What is your position now ¢ 
Mr. Rotie. I am on the staff of the Assistant Secretary of Defense, 
Supply and Logistics. 
Senator Matone. Upon what, then, did your organization base its 
commendation of 35,000 tons? 
Mr. Rotie. We based our recommendation of 1952 on the survey 
hich we caused the military departments to make of their contractors 
and their designers and their sources of information. 
Senator Martone. Do you have the amounts recommended by each 
f the departments ? 
Mr. Rotuir. Actually, I believe the total projection through 1956 
terms of sponge amounted to 28.400 tons. We actually took the 
bertv and agreed—— 
Senator Matonr. How many thousand tons? 
Mr. Roti. 28,400 tons. Of that amount, 24,600 was Air Force. 
Senator Martone. What date was this? 
Mr. Roti. These were the returns which came to the Department 
of Defense some time in July, I believe. Those figures originally 
ime to us in the summer of 1952, and were the basis of the request 
e sent. 
Senator MaLonr. Give me just briefly the amount of the recom- 
mendations made by the three branches of the service. 
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Mr. Rotzir. Air Force was 24,600. 

Senator Matone. I understood it was 28,000. 

Mr. Rotter. Excuse me. The Navy was down for 3,000. Now, most 
of that was for aircraft work. 

Senator Matonr. What would it have been then as a total? 

Mr. Rotxie. That would have been 27,600, of combined Air Force 
and Navy. 

Senator Martone. Did the Navy have any further recommendation? 

Mr. Rotie. We can look that up in detail. 

Senator Matonr. Do you have a total some place for Air Force, 
Navy, and Army? 

Mr. Rotie. Yes, sir. The Navy total was 3,000 tons. 

Senator Maroner. And the Air Force total? = | 

Mr. Rotie. Twenty-four thousand, six hundred. 

Senator Matonr. How much for the Army? 

Mr. Rotie. Eight hundred tons. 

Senator Martone. What does that add up to? 

Mr. Rorie. Twenty-eight thousand, four hundred. And we actu- 
ally submitted a recommendation that capacity be brought up to 
35,000 tons by 1956; roughly a 25-percent markup. 

Senator Martone. Twenty-five percent more than the national De 
fense Departments recommended. 

Mr. Rotter. More than our constituents recommended to us. 

Senator Martone. That is right. 

Mr. Rotie. Of course, we were also thinking, Senator, in terms that 
if the material were available over and above military needs, there 
certainly would be counterpart civilian uses. And we were talking in 
terms of the national need. 

Senator Martone. So then you sent it to the War Mobilization 
Administration headed by Mr. Flemming, and they cut it to 22,500 
tons? 

Mr. Roti. First to 20,000, and then back up to 22,000. And if I 
may, with your permission, correct the record, Dr. Flemming was 
not the head of it at that time. 

Senator Martone. But it was the same Board ? 

Mr. Routrie. It was the organization which he is now the successor to. 
It had substantially the same function. 

Senator Matonr. The National Production Administration ? 

Mr. Rote. It was the Defense Production Administration. 

Senator Martone. Now. however, it has turned into what? 

Mr. Rotir. The Office of Defense Mobilization. 

Senator Matonr. Has this Office of Defense Mobilization ever seen 
this recommendation ¢ 

Mr. Route. Yes, sir, it has. 

Senator Matonr. When? 

Mr. Rorze. Well, shortly after the Republican administration took 
office, which was January 20, I believe—and believe me, this is not 
meant to be critical in anv wav t 

Senator Martone. I understand. 


PROGRAM RE-EXAMINED 


Mr. Rote. Because they realized that there had been authorized t 
under a previous administration many millions, even billions, of dol- r 
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of Government commitments, and the like. And all of the ma- 
terials expansion programs early in 1953 were frozen for reexamina- 
One of them was the titanium program. 
here then followed a period of several months, in which the Office 
Defense Mobilization asked the Department of Defense to re- 
uine and recertify its requirements, which we did. 
(nd then, after considerable discussion and examination, the tita- 
TT expansion program Was recertified. l haven't the precise date. 
| recertification, I think, came in August of 1953, at a level of 
OU tons. 
Senator Martone. Let us just break loose from this business, now, of 
ig of the estimate. We know it was done by a Board superseded 
he Office of Defense Mobilization. Is that right? 
Mr. Rotiz. Yes, sir. And I understand the presently existing ex- 
on goal today is 25,000 tons. 
Senator Martone. It has been raised 3,000 tons? 
Mr. Rotite. Yes, sir. 
Senator Matonr. Now, who is responsible then for securing this 
O00 tons 4 











CERTIFI( 





ATION PROCESS 


Mr. Rotie. My understanding—and it is not authoritative since it 
t the function of my department—is that the expansion programs 
tified by the ODM, Office of Defense Mobilization, are then turned 
to the General Services Administration for the finding of pro 
cers and the working out of whatever necessary contracts are in 
volved. I believe the Office of Defense Mobilization, at least in major 
tanees, also requires that the individual contract be resubmitted for 
ertification. 

Senator Matonr. Now, what do you mean “resubmitted” ? 

Mr. Rorix. Well, for example, in the present instance, if the Office 
of Defense Mobilization certifies an expansion goal of 25,000 tons of 

nium and General Services Administration works with the XYZ 
Corp. as a potential producer, before signing a contract with X YZ, my 

lerstanding is—and it is certainly subject to correction if I am 
wrong—that General Services must then take that proposition back 

he Office of Defense Mobilization and get the actual project 
ert fied. 

Senator Martone. Get the approval? 

Mr. Rotie. Yes, sir. 

Senator Matone. Of that organization, of that particular contract ? 

Mr. Rote. Of that contract. 

Senator Matonr. Well, some progress is being made here. Then, as 
far as national defense is concerned, three organizations are respon- 
sible for production. One is the National Defense organization for 
he original recommendation; next, the Office of Defense Mobilization 
to review that, raise it to anything they want, but when they get 
through they recommend that a definite amount of that material be 
set ired 2 

Mr. Rotie. That is my understanding. 

Senator Matonr. Then it goes to the General Services Administra 
tion to make the actual contracts. Those contracts are individually 
returned to the Office of Defense Mobilization for approval. 


Assum- 












































































610 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


ing that they are approved, then, they are to be cleared by the Genera! 
Services Administration. Is that true? 

Mr. Roti. That is true to the best of my knowledge. 

Senator Matonre. Now, does your organization, the National 1 
fense, any subsidiary or committee thereof, keep a check on the progress 
of tne contracts, the progress of the manufacture or production, or the 
securing of this material ? 

Mr. Route. Yes,sir. We conceive it to be our responsibility to, first, 
maintain contact with the Office of Defense Mobilization to see what 
is happening to any recommendations that we have sent over, furn 
them any justifications. 

Senator Matonr. Do you know just what had happened in the pro 
duction of titanium # 

Mr. Rous. Yes, sir. 

Senator Matonr. What had you done about it ? 

Mr. Rotxe. I will try to tell you that, if I may. 

When a program has been certified, we also maintain contact wit 
General Services Administration or its predecessors in the field to 
keep informed, at least, as to what they are doing, with whom they are 
working, what the prospects look like. We do receive reports of what 
the monthly production actually is. We are not in a position, however, 
to in any way instruct General Services Administration as to what 
to do. 

Senator Matone. That is the prerogative of the Office of Defense 
Mobilization? They are the only ones that can check, then, and do any 
thing about it ? 

Mr. Rotter. Who could do anything authoritative about it. We, of 
course, can urge. 

Senator Martone. Well, have you urged? 

Mr. Routine. We have. 

Senator Martone. Do you have any communications with the Office 
of Defense Mobilization that you would like to put into the record 
urging it to go a little faster in the production of this material o1 
urging them to authorize a greater amount / 

Mr. Route. Well, I don’t believe that there have been any since thie 
frozen expansion program was unfrozen, in August or September of 
this year. 

There was, of course, during the course of that freeze period, con 
siderable correspondence from the Department of Defense to th 
Office of Defense Mobilization. 

Senator Matone. Who makes up this board, in the Office of Na 
tional Defense, that makes a recommendation to the Secretary o 
Defense ? 

Mr. Rotie. Well, there is no board, sir, now that the Munitions 
Board is superseded. 

Senator Marone. I am not talking about them. We are clear be 
yond that. What personnel make this recommendation to the Office 
of War Mobilization ¢ 

Mr. Rotite. You mean as to what they should do about something 
they have from us? 

Senator Manone. Yes. Just like titanium, that is under discussio) 

Mr. Rotie. Well, I am not certain as to what provisions in deta! 
Dr. Flemming has for securing advice and assistance, but it is, in m) 
understanding, an administrative decision. 


+ 
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nator Martone. Whom do you work with? 
ir. Rotie. I work for Assistant Secretary Thomas of the Defense 
irtment. 


nator Matonr. Are you the only one that he has working on this 
/ 


ess 
. Routie. No, sir 
ator Matong. Who are they 4 

\ir. Romie. You mean his entire staff in this field ! 

Senator Martone. Whom do you work with? There would not be 
three or four hundred of them, would there? Name two or three. 
. ROLLE. Well, sIr, Mr. Thomas’s deputy is Mr. Pike. He is the 
ity Assistant Secretary. His staff director in that field is Mr. 
neth E. Turner. He is staff director for production. I am Mr. 
ner’s assistant. 

Senator Matonr. Who is Mr. Turner? When did he come into 
ict ¢ 

Rote. He came into the Department of Defense in the early 

of 1953 

Senator Matone. Where is he from? What is his experience in 
field ? 

Mr. Rotie. He is a production man from one of the General Motors 
sions. 

Senator Matonr. And he really has charge of the titanium manu- 

ture; that is, the amount of titanium to be recommended to the 
retary ¢ 

\ir. Rontite. Yes, sir. His function would be, on behalf of Mr. 


inas, Just as Lam here on his behalf to urge. 
senator Martone. That makes two of you. 
Rote. If we are to go down the line beyond that, we get to 
member of our staff who really knows something about titanium. 
iat is Dr. May, to my right, who I believe you are acquainted with. 


~ 


enator Matong. I am very happy to have someone who is con- 

ted with and understands something about titanium, Dr. May. 

Do you want to turn the rest of the questioning over to Dr. May? 

Mr. Rotxie. If it is to become a matter of technical questions or 

nething of that nature, sir. As far as the policy aspects of what 
Department of Defense has or has not done, I will undertake to 
er that myself, if you will. 

Senator Martone. Then, Mr. Thomas, as Assistant Secretary of this 
sion, really studies, approves or disapproves all of the material 
bring to him, regardless of who has worked on it. He is responsi- 
then for the amount that is recommended for the three services. 
total amount, then, that he would recommend to the Secretary, he 

ses on himself ¢ 

Mr. Rotte. That would be correct, sir. 

\ctually, this latest submission took place prior to Mr. Thomas’s 
ointment, 

Senator Martone. That is 35,000 tons. 

Mr. Rotir. Yes, sir. 

Senator Martone. But right now it would go to Mr. Thomas, and he 
ld add up what all his assistants, such as you and Dr. May and 

say about it ? 

Ir. Route. That is right. 
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Senator Martone. And then he would make a report to the Secretary 
of National Defense? 

Mr. Routie. That is right. And among other things, that he woul 
do, as his predecessor did, in this case it being principally Air Fores 
he would call Mr. Lewis, the Assistant Secretary of Air Force, int 
consultation, who would bring in any of his people he needed. 

Senator Matonr. He got the recommendations of the Air Fore: 
the Navy, and the Army. Then he sets all of his staff to work, whic} 
includes you ¢ 

Mr. Route. This is right, sir. 

Senator Martone. And when you come back to him with this re: 
ommedation, does he again submit it to the heads of the Departments 

Mr. Rouie. It would not be submitted officially, no, sir. In pulli ng 
the thing together, we normally discuss these matters with, in this 
instance, principally Mr. Lewis's staff, which would include Genera 
Metzger and some of his counterparts in Washington; and in the eve 
theer were any particular disagreement, we night recommend thiat 
Mr. Thomas and Mr. Lewis get together and settle. Otherwise, if | 
can go to Mr. Thomas and say, “This is the recommendation; it is 
consonance with what the Air Force says they need, and they 
with our views on it,” he goes ahead. 

Senator Martone. The point, however, that you make, is that M: 
Thomas is ultimately responsible for the amount that is recommendes 
to Mr. Wilson? 

Mr. Rouur. That is correct. 

Senator Matonr. Mr. Wilson goes to the Office of Defense Mobiliza 
tion, and the Office of Defense Mobilization recommends to the Gr 
eral Services Administration, who then proceed with the contracts 
And the contracts must be checked individually with the Office of 
Defense Mobilization ? 

Mr. Roxie. As to that last point, I am willing to be corrected | 
ODM if Iam wrong. That is my impression. 

Senator Martone. Then, other than being checked, they are let by 
the General Services Administration, and then they are responsible 
for securing the contracted-for production. Is that true? 

Mr. Rotie. That is my understanding . 

Senator Martone. I will just ask you one more question. And 
think we have probably gone far enough into it. 

Have you continually kept abreast of the need for this material / 
And what plans do you have now for making any recommendations 
that would conform with the known needs at this point ? 


oO 
~~! 


| 


RESURVEY 


Mr. Rotir. Senator, in view of the statements which have bee: 
made recently, some of which I heard, on Tuesday, by the airframe 
and engine manufacturers, which I must say are far greater tha 
anything that we have ever seen them make on paper officially, we 
are getting together with the Air Force to have another survey made, 
which will result presumably in a revised figure coming to us fro! 
the combination of the Air Force and the Navy Aeronautical peopl 

Senator Martone. And it will again go to the Office of, Defense 
Mobilization / 
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\ir. Rotie. Correct. And if we can substantiate a demand in 
ess of 35,000 tons, I can assure you we will let ODM know about 
; soon as We are reasonably sure of it ourselves. 
Senator Martone. You are not reasonably sure that there is a 
iand for this material / 
Mr. Rotzie. Sir, 1 take this position, and I believe Mr. Thomas will 
<me up. We are taking action with ODM, asking them to do 
gs which eventually result in the expenditure or at least the 
gation of a large amount of the taxpayers’ money. We feel it is 
‘responsibility to have a good look at these things before we place 
{ mand upon ODM. 
Senator Matone. I think you are absolutely correct. Did you con 
ilt with the producers of airplanes last year before you made this 


1) 


ommendation ¢ 

Mr. Rotie. We did not personally, sir. The aircraft production 

ople did that. And I believe they sent us copies of a lot of the 

kup data, and they had book, chapter, and verse from these peop le 

to gees re they then expected to use it. I don’t mean to imply that 
» larger figures that the aircraft people now speak of are wild 

“uns or anything not correct. We are going to move in as fast 

we can, however, and catch up W ith them, now. 

enator MaLtonr. What is your background in the manufacturing 

urplanes ¢ 

Mr. Rotie, In the manufacturing of airplanes, sir / 

Senator Manone. Yes. 

Mr. Rotur. None: except I have been in a few plat its. But I 
ave no background in the industry. 

Senator MALone. Let me ask you another question, then. 

In view of the importance of titanium, regardless of what you 

ommend, would it not be at least reasonable to keep track of the 
ogress of contracts and production, and also what progress they 
re making in the manufacture of planes, so that from day to day 

have that information ¢ 

Mr. Roxiue. I believe we have that, sil 

Senator Manone. You mean you had it before this 
tarted. 

Mr. Rotie. Dr. May? 

Dr. May. Yes, we have followed very closely, Senator, the progress 
of production of the contracts which have been let by GSA. 

Senator Matonr. That is contracts. But, Dr. May, have you fol- 
owed the developments in the design of airplanes to know the need 
for this material ¢ 

Dr. May. Well, Mr. Chairman, I am not experienced with aircraft 

anufacture. We get our information from headquarters, Air Force, 

s to the need for titanium. 

Senator Martone. General, would you like to tell us something about 
this matter at this time? Apparently we have got all the titanium 

at the Board says we need. They are not convinced now. It may 
take several months. We are not going to try to convince anybody, 
but I thought we brought out enough evidence to indicate the need. 

General Mrrzcrr. Senator Malone, I hope to get toge ther with Mr. 
Rolle, Dr. May, and their people, and arrive at a set of ground rules 
which will permit us to develop a requirement which is more or less 
n consonance with the testimony of our manufacturers. 

39888—54—pt. 3-40 ; 
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Now, I mentioned this morning that the requirement which we 
presented was built around a certain set of ground rules. I personally 
took issue with the ground rules before. But that is another subject. 

Senator Matonr. You are talking now, General, about the number 
of planes and the type of planes, and the materials that should be 
used in their manufacture / 

General Merzorer. No, sir, not specifically that. For example, if 
we are requested by the Assistant Secretary of Defense, Supply and 
Logistics, to present requirements for titanium, by years, for 3 years, 
based upon approved applications of titanium, we immediately elim 
inate all of the planning and all of the applications which have failed 
to pass a static test on an airplane, or a 150-hour test in an engine 

If, further, we generate requirements, on the basis of a dollar 
ceiling, of $15 a pound, we further restrict and reduce the requir 
ments. 

Senator Martone. Did you find an objection in the national defense 
organization to paying $15 a pound for this material for national 
defense ¢ 

General Merzcrer. No, we found no objection. We received, as Mr. 
Garrett. testified—I believe those were the recommendations of the 
research and development people to the Munitions Board, and they 
were passed on to us. It became evident to us that those two factors, 
which were incorporated in the requirement study, one the $15 a 
pound and the other more or less approved application, would elim 
inate the planning which our aircraft manufacturers have stated 
this testimony, and engine builders have incorporated in their re 
quirements. 

Senator Martone. They have gone ahead, as they always do, in spite 
of any recommendation from national defense, to try to make a plane 
that will meet specifications and keep ahead of anything in the world. 


MUST PLAN AHEAD 


General Merzcer. That is correct. And it is evident, it is ele 
mentary, in my opinion, that you cannot live on a day-to-day re- 
quirement; that is, on an approved design basis; or on a current price 
structure. You can’t live with that, and ever stay out of scarcity 
and short supply, with an accelerated demand. You will always 
have it. 

In other words, we must plan beyond the immediate use, follow 
the trend, and establish a requirement based upon planning factors 

Senator Martone. That the builders know about ? 

General Merzcer. That they are building toward, that they know 
about. 

Senator Mavone. One of the things we are trying to get away from, 
General, is rationing. We have had it for 20 years. When you ce 
rationing material, you take all the potential investors out of it, be 
cause then the Government is in it. 

General Merzcrer. Well, I agree with you, Senator. This rationing 
business results, in our terminology, in allocation. We are allocating 
titanium today in my Division for the Air Force and the Bureau of 
Aeronautics. 
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Senator Matonr. And still we say that we are not yet convinced, in 
creat organization of national defense, that we ought to study 
nd try to do something about ¢ 

h that was my question to you. 
eneral Metzger. It is very ‘deceiving. It is merely a license to 

vy. And the fact that I certify to a manufacturer that he m: Ly buy 

many pounds of tits inium doesn’t mean he is going to buy it. If 
t there. he doesn’t get it. 

senator M ALONE. In other words, we are §s elng “4 » aS > we 

ve in practically every other strategic material, that we are going 

be able to ration titanium. We are not looking as of that time 

ll. Is that right / 

Mr. Rotzie. That certainly is not our intent, s 

Senator Maronr. What is your intent? I would like to know what 

You heard what the secretary said as to what the intent was, 
I do not know whether you agree or not. 

Mr. Rote. Our intent is to send over the Office of Defense Mo- 

zation and stand up on our hind legs and defend any require 

ent which Mr. Talbot is willing to certify to my boss. 

Senator Martone. How long have you been in the service / 

Route. As a civilian’ Since 1946. And prior to that in uni- 
form for 44% years. 

Senator Matonr. You heard ny quotations from excerpts from 

e White report this morning ? 

Mr. Rote. Yes, sin 

Senator Mavonr. And you heard what Mr. Truman did about it? 
He followed it. 

Mr. Rotuie. I knew about that in 1946. I was not aware of the 
White paper. 

Senator Matone. I have here in my hand a book Raw Materials in 
\War and in Pe ace, Department of Social Sciences, United States Mil 
tary Academy. 

Now. who makes up this Department of Social Sciences ? 

Mr. Rotite. I am not sure. I mean, I don’t know who the members 
re. They may be listed in the book or in the faculty of the Academy. 

Senator Matone. Apparently they are not listed in the book. At 
he same time. it is a textbook for West Point and our Naval Acade my. 

Mr. Rotze. If I may say, Senator, following the last time I was a 

vitness before your sube omumittee, we have gone to the Army and told 
them that they had better get that out, and if the *y are going to discuss 

subject like that for the ‘indoctrination of milit: ary officers, the *y had 
etter make it more objective. 

Senator Mavonr. Do you think your recommendation may result 
i discarding this book ¢ 

Mr. Rote. I don’t know that it would result in discarding it. 

Senator Matone. But you have recommended that, have you? 

Mr. Rotter. We have not recommended that the +y stop teaching ~ at 
subject. We are recommending only that they tell both sides of 
picture and not draw a conclusion. 

Senator Martone. Would it interest you to know that this book 
eads just like the White memorandum and the Truman recommen 
lation ¢ 

Mr. Roi LE. I know it reads like President Truman’s recommenda 
tion. 
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Senator Mavone. Well, I cannot tell you that he based it on White’ 
recommendation. I can only tell you that it coincides with it. 

Mr. Route. It certainly seems to. 

Senator Manone. For 20 years, through our Government depart 
ments, we have said that we must become dependent on foreign na- 
tions for our strategic and critical materials and save our own. Mr. 
White recommended saving them, for two generations. If we con- 

nue this method, by that time someone else will own them. 

I would like to read a little excerpt here. I certainly do not want 
to take the time of the committee, though. I brought it to your at 
tention before, because your name is in it. 

Mr. Route. As one of the persons consulted by the author of th 
b« ok ¢ 

Senator Matonre. Yes. You were consulted by the author of the 
book. ; 

Mr. Rote. I again disclaim aly consultation on those parts Ol 
points. 

Senator Maone. It says on page 12 of this book, published in 
1947—was this published originally before that? Were there sub- 
sequent issues? Or do you know anything about that ¢ 

Mr. Rotzir. My impression, sir, was that that was a new effort on 
the part of the faculty. I do not know that there was an earlier 
edition. 

Senator Matonr. You know, I have some boys over there at West 
Point and the Naval Academy. One big red-headed boy of mine 
of whom I am very proud is playing football tomorrow. And if hi 
becomes indoctrinated with this, I would be inclined to pull him out 
of the organization, if I have any further authority. His name is 
Gammell. I just hope that your recommendations may bear some 
fruit. 

It says, amon other things, on page 12, tying it back to the White 
letter and to the statement by the former President of the United 
States that it is a policy of this Nation to buy many of these materials 
from foreign nations and preserve our own. 

Among the minerals, the principal requisites for industrial power are coal, 
ron ore, and petroleum 
Then we drop down to this paragraph : 

The group of minerals of secondary importance includes potash, phosphates, 
and nitrates for fertilizers and chemicals, bauxite for aluminum, sulfur for 
chemicals, copper for electrical equipment, lead for storage batteries, for cabl 
coverings, and for pigments, and finally, zinc for galvanizing and brass. 

Then they go into the ferroalloy metals. 


Although not basic to industrial development, the ferroalloy metals—chro 
mium, manganese, molybdenum, nickel, tungsten, and vanadium—are of vital 
importance due to the increased efficiency and greater utility afforded to iron 
and steel products by their use. 


Then it says: 


The production and sale of these materials, in fact of all materials required 
by a modern economy, were long regarded by some governments as a legitimate 
field for private enterprise. A title to land, in British and American law, car 
ried the right to exploit whatever minerals or other products the land might 
yield. The owner of the property was subjected only to the degree of regula 
tion prescribed for other industries 
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eaning, of course, paying his taxes and conformity to state law. 


Then they say: 

As the essentiality of such products to the national economy became increas 
gly apparent, public interest in them grew to the point where today they are 
irded as national assets of such importance that uncontrolled private ex 
a vanishing phenomenon. 


jitation must be regarded as : 


{nd it just nearly did vanish from America, too. Well, I hope it has 
ot. 

Contrary to general opinion, state control of raw materials is not limited to 
totalitarian regimes. A steadily rising number of states which purport to 
ntain a free economy, have progressively reduced the freedom enjoyed by 
vate enterprise in the production and export of raw materials 


Phat is what I think the election was based on last fall, one of the 


points. 

The trend is most marked in states like those of Latin America, where in 
lustrialization has lagged, and national prosperity is tied to the world price 
In most instances, countries in that position have de 


evel of raw materials. 
lared illegal the acquisition of new mineral lands by private enterprises 


In other words, production has lagged, so they declare it illegal. 
France, a land of balanced economy, did likewise. 


{nd was on our payroll for all the taxes they pay, we being still in 


the private industry column. 
In Germany, ever since medieval times, all subsoil minerals have been state 
perty. 
Phen it recommends that you read the Encyclopedia of Social Sciences 
The Maemillan Co., 1937), volume v, page 515. 
he net result to date of this trend is that in virtually every large state except 
he United States and Canada, the acquisition of new minerals sources is illegal. 


Do you agree with that statement ? 

Mr. Rouie. The acquisition of what ¢ 

Senator MaLtong. You should study this great DOOK, 

It, whether you know it or not. 

The recommendations on the rate n titanium pro- 

iction and the source of raw materials that you are using looks like 
you are living by it right now. All foreign production, practically, 


\ustralia and India. 


Since medieval times, all 
f this trend is that 


I didn't vet that. 
You are living 


of improvement 


subsoil minerals have been state 


in virtually 
new minerals 


In Germany, ever 
roperty. The net result to date of every large 
tate except the United States and Canada, the acquisition of 


irces is illegal. 


It has to be done by the state. 

I presume 50 times in the last 7 years on the Senate floor, I have 
lescribed how they escape any agreement with us made in trade 
through this control and the manipulation of the value of their cur- 


rency. 

Government ownership and control takes various forms with the U. 8. S. R 
providing the extreme example of complete nationalization. 
hat is presumably the ideal. 


Although the United States has avoided general control measure, there is a 
growing awareness that raw materials are a national as well as a private asset. 
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‘kL 1ere fore, coming ACK TO 1e] * recommenda 10 é e hi lo a 
Theref g back to their recommendation that the natior 
Government should control all of these assets, Mr. Ickes used to with 
draw these lands and say, “We will save these minerals and materials 
and procure our supply from foreign nations”—following, I suppose, 

the same line of persuasion. 

Sometimes I suppose it is pretty hard for some of you in Government 
affairs to know where you really do get your instructions. 

Reading now from page 83: 

Government intervention into the problem was expressed in two directions 
On the one hand, conservation measures like the Government’s setting as 
of mineral-rich areas represented the positive approach. 

Mr. Ickes set aside large areas where the prospectors could not go 
saving them for the future. 

The same can be said for the modest support given to American citizens en 
gaged in the acquisition and exploitation of foreign sources of supply 


You see ¢ 


The same can be said for the modest support given to American citizens el! 
gaged in the acquisition and exploitation of foreign sources of supply. 

They want to encourage that production. In other words, throug 
taxes and through the advancement of large sums of money. 

You were here when it was shown that in the stockpile contract 
we are paying more for zinc and lead in Africa than we are paying 
n America. ‘These foreign contracts contain better terms for toreig 
contractors than domestic contracts contain. 

Those are only two of the metals. I will not go into the rest 
them. In other words, they waht to encourage Americal 1 produce 
to go abroad—so that you cannot get the raw materials at ‘all in wal 
time. ‘That is something they do not tell you, but it would do well t 
study a little of it. 

High tariffs, on the other hand, stimulated the depletion of domestic ré 
serves, as did also the operation of Federal antitrust laws. A supplementa 
activity was the furnishing of informational and technical assistance. 

In other words, by evening the wage standard of foreign nations 
with our own wage standard, with a tariff, we have depleted 
domestic reserves. And that is wrong, according to this book. 

Now, there is no record of any mineral, and I defy you to show 
me one, where there are not more reserves today than there were whe 
this book was written—by allowing domestic development. We were 
out of tungsten, according tc a great many experts, before World 
War I. Yet we have more tungsten today than we ever had in t! 
history of the world; and that applies to all these other minerals 
And you had, as you heard here, more ilmenite in the United States 
and Canada than you could use in a hundred years; and still you a1 
shipping it in from widely separated areas across the oceans—follow 
ing the book, I suppose. 

Mr. Rotie. Of course, on that particular point, I believe the gentl 
man from TMCA testified it is principally a matter of the producing 
companies’ choice as to where they get their raw material. I do 
believe the Government specifies, there. 

Senator Matonr. No; the Government could not possibly encourag: 
them to develop. 

Mr. Roxie. Oh, I think we could. 

Senator Martone. Do you think it is a good idea? 
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Mr. Rotier. Why, certainly. You mean to build an industry on 

mestic materials? Certainly it is. 

Senator Matone. I mean do you think it is a good idea to encourage 

em to do it 4 

Mr. Rotter. We have no function in contracting those companies. 

Senator Martone. Yours is the Government operation that writes 

e contracts. 

Mr. Rotter. The Department of Defense doesn’t. 

Senator Martone. Of course, there could not possibly be any con- 

‘tion between two Government departments. We understand that. 
ut we do kind of hope when you get through you will get acquainted 

th some of them. 

Mr. Rotir. Sir, I appreciate all that you say. The only thing I 

lieve we should make clear is this: That the Department of De 

nse does not purport to be a group of minerals economists or know!}- 

geable people in the field. 

Senator Matonr. Do you think you are able to understand how 

uch of the material you need, now that you have heard the 

idence ? 

Mr. Rotter. We are certainly able to understand what those who 

ed it will tell us they need. 

Senator Martone. You have no training in this business yourself 

ill, do you, sir? 

Mr. Rotts. What business? Minerals? 

Senator Matonr. Minerals, titanium. 

Mr. Rotter. Well, some. 

Senator Matonr. Dr. May, are you an engineer 

Dr. May. Iam a geologist by profession and mineralogist. 

Senator Matonr. Then you know something about the business. 

Let us go ahead on page 134. This is a book you teach the generals, 
ind when they are turned out, they are supposed to be indoctrinated 
with all the necessary information : 


Unfortunately— 
it says here— 


the influence of powerful pressure groups was strong enough to prevent the 
operation of the “Buy American” clause which vitiated the 1939 act and which 
now reappears in Public Act 520. 


This is an argument against what Congress has done. It is very 
interesting. 


That clause in effect prevents the addition to the Nation’s overall reserves 
including stocks held above ground by Government and private industry—of 
a single ounce of the wanted materials unless specific stockpiling purchases 
from domestic producers are determined to be “inconsistent with the public 
nterest’ * * * 


That is what Mr. Truman determined, that they were inconsistent 
with the public interest, on May 23, 1946. That is when you became 
employed by the Government ? 

Mr. Rouze. Well, I was working for the Government before then. 

Senator Matone (reading) : 

In effect, the “Buy American” clause places the burden of proof on the Govern 
ment whenever it desires to buy abroad a single ounce of scarce material for its 
stockpiles so long as it is available in any quantity, however small, from 
domestic producers. Obviously no such state of affairs could continue if the 
Nation’s citizenry understood the situation. 
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IT am not so sure but what they did understand it last fall. At least 
they are beginning to understand it. 


Until it does understand, ignorance and complacency must continue to stand 
in the way of our taking out this minimum insurance of national security. 


In other words, to close up our own mines and our own production 
of material and become dependent on offshore areas across major 
oces oe , where you cannot possibly secure the material in time of war 

I dislike repetition, but I was special consultant to the Senate 
Military Affairs Committee during World War II, and they were 
sinking 80 percent of the ships coming out of North Africa with 
manganese and chrome for the first 7 months of the war. And I think 
you would not have to go far to know that if we had not whipped that 
situation, we could have lost that war. And you could lose it a lot 
easier this time. 

You do not agree with this book, I take it? 

Mr. Rotie. I certainly don’t. As a matter of fact, a lot of the 
statements there would indicate to me that the author perhaps never 
took the trouble to read the “Buy American” Act. I don’t believe the 
act says what he quotes it as saying. 

Senator Martone. Have you ever read the White letter? That 
sounded like Mr. White wrote the book. 


BUY AMERICAN ACT 


Mr. Rotts. But I have read the “Buy American” Act, and I know 
the “Buy American” Act does not preclude—— 
Senator Martone. And you probably read the Tariff Act, and 


never said anything like what they are saying here. What it says is 
that right at the moment the Tariff Act, to which the determinatio 
of the duties under the Constitution of the United States, which wer 
placed on commerce, would revert if the 1934 Agreements Act was not 
extended, has now been extended to June 1954. If it is not extended, it 
reverts back to the Tariff Commission and the Congress, on the basis 
of the difference in cost. It was testified here that there was 11 cents 
a day labor for Indians working in the production of ilmenite ore i 
southern India. You know what you pay here, about $11 or $15 a day 
Over in Australia you pay about $4, I think. So you probably are say 
ing a little money there, by becoming dependent for a foreign item 
vou could not import at all in wartime. 

I recommend that you study that book further yourself, if you hav: 
any misgivings. And if I had my name on it, I would write them 
letter and disclaim the whole business and send the committee a cop) 
of it. 

Mr. Rotie. Well, sir, might want to take you up on that suggestion. 

Senator Martone. Right now you are pretty much on record as being 
in accord with its provisions by having your name in the preface of 
the book. 

We thank you very much, Mr. Rolle, and the information that has 
been secured, is available to you, you understand, not only on titanium 
but other matters—I understand that your organization is not a con 
mittee. It consists of a body of men who make reoominendations ¢ to 
Mr. Thomas, who in turn makes recommendations to Mr. Wilson. But 
titanium is not the only material they cover. They cover a genera! 
range of all necessary materials. 
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r. Route. Any material which is of interest and necessity to mili 

y production. 

Senator Matonge. You may be interested, then, that Monday we are 

rting hearings on the availability of petroleum in the United States 

lo not know who will be the first witness. It might be a private 
upany. It might be the Government, the Petroleum Administra 
of the Department of the Interior. It is likely to be of interest to 

i. Right at the moment, the committee is unofficially informed that 

are rationing all production in most of the principal petroleum 
ates. Some of these light wells, when they go out of production, they 
me, do not come in again. All of that may come into the picture 

t we are slowly becoming dependent on foreign areas for the same 

ison, Just as Mr. White and Mr. Truman, and now your book on 

tical minerals and materials suggest. The less anyone knows about 
ibject, you know, the prettier the book is produced. And you are 
hing these kids who do not know better. 

Who controls the operations of the United States Military Academy ¢ 

Mr. Route. The Military Academy is administered by the Depart- 

it of the Army. 

Senator Martone. Then who are the men who write these books? 
Who are responsible for them? Does somebody pass on it, like with 

our titanium estimate ¢ 

’ Mr. Rontxie. I don’t know, sir. As far as I know, the management 
of the Academy comes direct ly under the Se retary of the Army. It is 
not a matter which the Department of Defense, as a whole, that is, 

e Secretary of Defense, participates in. 

Senator Matong. The secretary of the Army! Or the Secret Lr’) 

National Defense ¢ 

Mr. Rote. The ro seeped of the Army, in my understanding. 

Senator Matone. Not the Secret: iy of the N avy ¢ 

Mr. Roxie. Well, he, in turn, of course, is presumably responsibl 
for Annapolis, for the Naval Academy. 

Senator Matonr. Could you do a little chore for the committee ? 

Mr. Rotuie. I would be glad to. 

Senator Matonr. Find out how these great editorial works are pro 

ded for the two academies. The committee is very much interested 

this book. 

Mr. Rotie. I will try and do that. 

Senator Manone. It is very much interested in the similarity of its 
teachings to those of Mr. White and Mr. Hiss and Mr. Truman. 
And do not misunderstand me. Ido not think Mr. Truman was eve 
disloyal. I think he just did not understand what was happening to 
him. But we are supposed to understand. And I still have that 
book, in the year of our Lord 1953, when a different crowd are respon 
sible for it. 

Mr. Rotie. I haven’t gotten a confirmation of it, Senator, on my 
boa inquiry, the inquiry I had one of my via make. We were 

given to underst: ind that that book was not now being used. How- 
ever, it is probably still in the library up there if anybody wants to 
pick it up and read it. 

Senator Martone. Well, when did they cease using it ? 

Mr. Rotiz. That I am not sure of. I haven't had it confirmed. 

iat they have ceased using it. 
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Senator Mavone. Well, will you ascertain whether they have ceasi 
using it, if so, on what date, and who is responsible for writing the 
works, and make that information available to this committee? 

Mr. Rote. All right. 

Senator Martone. I hope, Mr. Rolle, that you understand that t 
committee wants to be helpful in the production of titanium. | 
only time we get a little impatient, on any of these materials, is wh 
we find that apparently there is no connection between department 
that make recommendations and we can find little sense in the redu 
tion of their recommendations, and then can find no connection wit 
a followup after a contract is let. And especially when we find 
little reluctance, as we did in one case at least, in telling us just ex 
act ly what they are doing. 

Mr. Rotie. I am sure you will find no reluctance from our offi 
and any time we can shed any light, we will be glad to. 

Senator Manone. I appreciate it. And I would appreciate it 
you will let us know within a couple or 3 weeks what the plans are 
about future production of this material. 

Mr. Rotue. All right. I will do that. 

Senator Matone. The hearing then will close on titanium, subje: 
to the call of the Chair; and on Monday at 10 o’clock we will meet 
here ona study of petroleum. That study will also include, of course, 
the manufacture of synthetic petroleum from oil shale and from coa! 

(Whereupon, at 12:45 p. m. the hearing was recessed subject to the 
call of the Chair.) 
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Furts EcoNOMICS OF THE COMMITTE! 
ON INTERIOR AND INSULAR AFFAIRS, 
Washington, D. C. 
Che subcommittee met, pursuant to call, at 2: 30 p. m., in the commit- 
room, 224 Senate Office Building, Washington, D. C., Senator 
George W. Malone, chairman of the subcommittee, presiding. 
Present: Senators Malone and Murray. 
Present also: Jerome S. Adlerman, counsel to the subcommittee; 
and George B. Holderer, subcommittee engineer. 
Senator Matonr. The subcommittee will be in order. 
Mr. Roy T. Hurley, chairman of the board, Curtiss-Wright Corp., 
ill be the first witness. 
Mr. Hurley, will you have a seat at the table. 


You have already appeared before the subcommittee. You know the 
objectives of the committee under Senate Resolution 143 to determine 
the availability of these critical materials to this Nation in time of war. 

There has developed over several months of hearings and testi- 
mony from high Government officials and experts from industry that 
any of these materials are, in fact, very searce and tha 


we are de- 
pendent on raw materials from across one or both major oceans to 
manufacture metals we can’t fight a war without. Titanium is one 
if the materials that has comparatively recently become a very stra- 
tegic metal. 


Of course, the metal has been known to engineers for many years, 
but the emphasis on airpower has made it—according to the testimony 
of men like Mr. Douglas of Douglas Aircraft, Robert Gross of Lock- 
eed, and many others—an indispensable material. 
t has been testified it is a “must” in production. 
For 3 or 4 years the Government officials have worked on the matter 
However, comparatively little production has resulted. Testimony 


showed we need at least 150,000 tons annually for military and com- 
mercial aircraft. 


In other words, 


Government and industry would purchase the 
metal gladly at the present price which, although high, would be 


feasible to use because of the saving in weight in the plane and in- 
rease in the payload. 
It has been testified—and I think you testified before this subeommit- 
tee that if known ahead of time—that 1 pound saved in the airframe 
hrough the use of titanium on account of its lighter weight and 


623 
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being a stronger material, will probably result in a saving of 8 to 
pounds per pound saved in the airframe. We know that you nee 
to know the supply of titanium, you need to know when you can ge 
t and how much in order to t: ake the designs off the dr: ifting boar 

We have asked you to come before the committee again today be 
cause we are nearing the end of our hearings on that particular meta 
and we wanted to have available to the committee any additional 
formation you may have gotten since your earlier appearance. 

Would you in your own Ww: av give us the benefit of any informatio. 
you think would be he ‘Ipful to the committee, continuing your test 
mony that began some weeks ago before the committee. 


STATEMENT OF ROY T. HURLEY, CHAIRMAN OF THE BOARD, 
CURTISS-WRIGHT CORP. 


Mr. Hurtry. I repeat what I said before: that titanium is a “must,” 
and if we are going to retain world leadership, there is no question but 
that we have to have it. We must have world leadership in the air 
because we cannot have a second best air force to wina war. You havi 
to have titanium. 

At the hearing the word “reluctance” and other words of that nature 
developed. They described risks. In reflecting on that, I think J] 
stated that we had no reluctance to use the metal. It was merely a 
matter of getting it, and we should have it. We are already too late 
We have made a proposal to the Air Force that we be allowed t 
modify our Buffalo plant so that we begin to melt, if necessary, fron 
the sponge and to extrude, and by extruding make the pieces close to 
the finished size to minimize machining and chips and put those parts 
into the engines. We start doing it with 2 or 3 pieces and build uy 
just as rapidly as we can. We begin with a proms am starting with a 
pilot line and a suggestion that in 2 years we build up to 500 tons a 
month; that we would use that much if it were available. 

Senator Matonr: To use that much sponge or metal after it has 
been adapted to the shapes? 

Mr. Hurtry. That would be the basic metal before it is machined. 
That would be for our own requirements. We felt in doing that, \ 
would put this thing into motion, in production, and we would find 
that the American manufacturing man would solve the so-called prob 
lems that people think are there and that they talk about. We could 
talk about them for 10 years, but if we start and do it, I think the 
solution will be found to many of these problems. 

Tam a little amazed and a little surprised when I reflect on it here. 
I am an engine builder going out to root out the basic metal I need to 
do my job, and in a sense it looks as though maybe I am a little out 
of character in doing that. But I think that is the thing to do. I 
think it is important and should be done. There is no question about 
the economics of it, even at today’s costs. The metal will pay for 
itself. 

Senator Marone. Review the cost, just for the record. 

Mr. Hurtey. The cost that we have had referred to us runs about 
$15 a pound. 

Senator Martone. For the metal? 

Mr. Hurtry. Yes. I am not sure we can accept that. The sponge, 
we have been told, is $5. I believe, however, if we get busy ourselves 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS §25 


ind put some of it into production, we will soon find out what the real 
sts are and we will be able to reduce them. If we cannot reduce 
em, the pound of titanium is saving money for you every hour you 
fly the airplane and run the engine. Those savings over the life of 
it engine in the airplane makes it economically a good thing to do, 
en though we are unable to reduce costs. When we get going and 
to production, we will be able to reduce cost. 
Senator Martone. Do you agree with the testimony before the com- 
ttee that even if the military demands slacken, that the commercial 
emand for planes due to the saving in the weight and resultant in- 
ease in payload, that the demand is there at the present price ? 
Mr. Hurry. I think you have proof of that in the fact that Mr. 
Douglas, whom you referred to, put it in the DC-7 and the DC-7s, 
\ich is the latest model of « long range of airplanes that has con 
tently reduced the airline cperating costs. That is the Americar 
pproach to reduce cost. 1 de not think anybody will question the 
ommercial market for it. [fit is good in airplanes, it should be good 
railroads and other things. 
Senator Martone. Then if the demand is there in the commere‘al 
irket, then there is little chance taken or a gamble taken by the 
litary people in demanding that the metal be manufactured snd 
wking up that demand through Government contributions sine 
there will be a sale for it in the civilian market if in fact the milizary 
lemand decreases. 
Mr. Huretey. I cannot conceive the military making a mistake m 
vetting titanium in production because in the history of all metals that 
ive become available in production, they have all gone forward 
heir demands have all increased, and therefore their costs have all 
gone down. 
Senator Murray. In the hearings we had in Los Angeles, they 
eferred to the history of aluminum production, how expensive that 
is to start off but how rapidly the price came down as a result of 
@ progress. 


USES WILL BE MULTIPLIED 


Mr. Huriry. To assume titanium is going to be different, you 
issume the forces of nature are going to be changed. Ido not believe 
they are. I think it will be used and the cost will go down and the 

es will be multiplied. 

Senator Maronr. But the demand is what will cause the price to 
xo down ? 

Mr. Huriry. That is right. 

Senator Matone. I am just sending someone for the latest issue of 
he Engineering and Mining Journal, and I will read it into the 
record. Some commentator in the manual magazine, through the 
ommittee, said that we have uncovered a shortage of titanium but 
what are we going to do with it if the military demand decreased or 
t was outmoded or some other metal took its place? The inference 
s that there will be a great chance taken by the military or anyone 

going into the business. They don’t refer to a metal that could 
possibly take its place, but if we did invent one it would still be 
vorth it. 

Mr. Hurrry. You can look at that several ways and find the reasons 
to feel sure the metal will be used. Titanium has a high melting point. 
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It has a very tenacious oxide. Those two characteristics make it o! 
value for any high temperature work. I am sure they will find uses 
for it. That is, fields we are not even considering today. That is 
the natural thing to happen. 

Senator Mavone. Then with the speeds we hope to attain, around 
the sonic speed, do you agree that aluminum sheathing on a plane 
starts to lose its effectiveness and you have to go into either steel o: 
titanium? Steel is too heavy and titanium is the only known 
substitute that would be éffective ? 

Mr. Hurtry. Yes. If you look at our new inventions—most people 
fail to recognize this—the turbo prop or turbo jet has no cooling 
system. All our reciprecating engines have had either liquid cooling 
or air cooling. The jet engine has no cooling. You put all the air and 
fuel in there and burn it, so the metals around it are all subject to high 
temperatures. Those temperatures are of an order that the alum 
num loses its physical properties and titanium does not. That is the 
reason titanium was used on the DC-7’s. It takes the place of high 
nickel steels that are much heavier and also expensive. 

Senator Matone. Then in using titanium in the high temperatures, 
what temperature or what speed beyond seven or eight hundred miles 
per hour—around the sonic speeds—would the titanium lose its 
effectiveness ? 

Mr. Hurtey. I do not believe titanium would lose its effectiveness 
or usefulness until you get up to what we call the thermal barrier. 
That is quite a way ahead of us now, and none of us know very much 
about what is going to take place when we get there. 

Senator Matonr. What would be the temperature, approximately, 
at that barrier ? 

Mr. Hurtry. I think if we went into the thermal barrier, the way 
a meteor comes into it, right now we do not know any metal that would 
stand up. 

Senator Martone. What would that speed be? 

Mr. Hurtey. It gets up close to something of the order of 3.500 
miles an hour. 

Senator Martone. But anything around twelve or fifteen hundre 
miles an hour, titanium stands up in? 

Mr. Hurtey. I am quite sure the airplane can be designed so it 
cool and satisfactory in those speeds. It is not until you get into the 
thermal barrier that I believe we are in serious trouble. 

Senator Matone. The committee would like to establish specifical]) 
what that speed would be when titanium would begin to soften, it 
would be very helpful. 

Mr. Hurry. I would be glad to. I am not an engineering but a 
manufacturing man. I will be glad to supply that. 

Senator Mavone. We are interested in establishing what the demand 
is or could be in the manufacture of engines, because that is you 
particular forte. We would like to know what effort you have made 
to secure this material, also where are the logs jammed ¢ 


NEED CONTINUING SOURCE 


Mr. Hurtey. Our effort to date has been to prove that titanium is of 
benefit and can be used. That we have proved by the manufacturer, 
at least to our satisfaction, of some 12 or 15 engine parts. We hav 
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pout it into production because of our inability to get what we 
ld consider a continuing source of sufficient metal to allow us to 


t 
Ll. 


Senator Matone. Have you made any effort through the Govern- 
t agencies or elsewhere to secure the titanium you need 
Mr. Huriry. The titanium we have gotten—and I would like to 
eck this—comes to us by allocation from Government agencies. 
We have made no special effort to date to increase the amount of 
tanium available. 
Senator Matone. Have you made any special effort to get more for 
your own manufacture ¢ 
~ Mr. Hurtry. We have pointed out and highlighted the desire for 
titanium. I believe I have presented the committee with a copy of 
the machineability report we published recently for the Air i 
acquainting people with titanium and its properties and uses. 
Senator Matone. There is nothing of a classified nature in there? 
Mr. Hurtey. No, sir. That was work done under contract for the 
\ir Force to make available to all industry more knowledge of tita- 
im and to encourage its use. 
Senator Manone. I think it might be helpful to accept it as an 
exhibit before this committee.to be available to the committee members. 
| would like to call your attention to the Engineering and Mining 
Journal of January 1954. I have been a subscriber to this for prob- 
ibly 25 or 30 years. It generally is fairly accurate. But on page 67 
der the “E.’& M. J. Outlook” page I read, ‘*Willy-nilly, it looks as 
f Senator Malone’s uproar about titanium will result in boosting pro- 
luction near the 35,000-ton yearly output the military wants. The 
roblem is: What to do with that capacity when it becomes obsolete, 
it very likely will before long ¢” 
Would you like to comment on that paragraph ? 
Mr. Hurtery. Senator, I am not a mining engineer or a metal-pro 
iction man, but I would say that we have got to put titanium in pro 
luction to become aware of its possibilities and to know it and utilize 
to its fullest degree. To accomplish that it would certainly be my 
ommendation that we get under way with whatever process we have 
«o that all of us in industry can become acquainted with it, can utilize 
to its fullest advantage, can recognize fully the economics of its use. 
If we were to wait until the new or the improved or the ideal system 
ie along, I am afraid we would never do anything about it. We do 
eo until the ultimate airplane engine is here; we go ahead with 
hat we have today. 
Senator MaLone. I was not exactly clear as to what they meant when 
ey said “What to do with that capacity when it becomes obsolete, as 
will before long,” whether they meant the titanium will become 
solete or the me ‘thods of m: aking it will become obsolete. In any case, 
vou seen any metal now that would make titanium obsolete ? 
Mr. Huruey. I know of none. 
Senator Matone. Have you heard of any engineer discuss any / 
Mr. Hurtey. No, sir. 
Senator Martone. Then I will ask, Do you agree with the Govern- 
ent’s policy—it has been the policy, and as ¢ chairman of the commit- 
I have agreed with it and I think Senator Murray agreed with it 
t the hearing—that when they let these contracts, whic h the sy did, to 


force, 
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the Titanium Corp. operating in Henderson, Nev., and to the Dupont 
Corp. operating in New Jersey, there was a clause in the contract that 
obsolescence of machinery or equipment, through due processes, is a 
Government responsibility because they need it so badly. 

They are trying to improve the processes. It was testified before the 
committee by at Te: ast two different companies that they believed they 
can dodge the sponge and come directly into met: al. That is a chemical 
process. Everyone is hoping they will. Do you believe that the Gov 
ernment is justified in letting these contracts with that “writeoff” 
clause in there that money expended for equipment that might be 
obsolete because of a cheaper process, is justified ¢ 

Mr. Hurry. I have strong feelings on obsolescence. We are in a 
industry in aviation and we are at a time in the world when tr 
mendous developments are taking place. A percentage of - of 
the machine tools we buy, all of the handtools we buy, all of the 
methods we use, the engines we are designing, and the planes a 
stantial percentage of those things become obsolete within 5 years 
I am quite sure that the same would apply to any process you use 
for titanium. 

However, because that is a fact, we do not stop building engines 
and we do not stop buying machine tools, and we should not stop 
using titanium. Iam applying a broad principle that [ as a manager 
of a business would apply. Mr. Douglas did not stop building the 
DC-2 because he had the DC—3 in mind, or the DC-3 was not stopped 
because he had the D-4 or D—-5 in mind. The DC-3 is still render 
ing good service throughout the country, while the DC-7 is rendering 
a better service. 

Senator Matonr. Your point is that while you can do that in com 
mercial work. if you are going to win battles in the air, you just have 
to keep on top of the heap ? 

Mr. Hurtey. You must. You have no choice in the matter. That 
can frequently be the most economic approach to the thing. It may 
cost less in the long run. 

Senator Martone. As long as the demand is for the military, you 
think they are entirely justified in having that clause in the contract / 
Mr. Hurtey. That is right. I believe the President himself 1 
cently said that he was in the change of our thinking on depreci: ition 

because of the progress taking place in the world tod: Ly. 

Senator Matonr. This Engineering and Mining Journal is gen- 
erally very accurate. I think from the general information that is 
available they may be justified in such a paragraph, but I had to 
bring it to your attention because of the wide circulation of 
inagazine. Perhaps the author just doesn’t understand the need for 
it. 

Please go ahead. 


ATIRPOWER NOT UNDERSTOOD 


Mr. Huruey. In our country there are only a few people—and this 
is a broad statement but a very basic one—who understand what air- 
power is. From my point of view there are still fewer people who 
know how to use airpower. By the same token there are still fewer 
people who know how to obtain airpower and get it at a reasonable 
price. Lacking that understanding, they are apt to apply yardsticks 
and rules and opinions and method of measurement that are in error. 
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| thing we have somehow got to make the people recognize that air- 
nower is the most essential thing we have in our way of life. We have 
vot to make them understand it is moving very rapidly. If we move 
with it and do not throw it out of gear by ap yplying obsolete thinking 
d methods, we can have airpower at a reasonable price. It we con- 
stuntly throw it out of gear, constantly bringing old methods into 
picture, it will become expensive. I hope I have made myself 
aaa 
Senator Martone. I think you have. I think you made yourself 
lear when you were before the committee the first time. But did I 
erstand you to say that if our potential enemy has a metal like 
titanium and uses it in the construction of planes and we do not have 
then we do have a second best air force? 
Mr. Horitey. That is right. 
Senator Martone. It has been established in evidence before the 
mittee—and I do not recall what department was before the com- 
ttee at the time—that through the State Department samples of 
nium had been furnished a considerable time ago to Austria. The 
man made the remark it might just as well have been mailed 
Uncle Joe. So it is very likely our pote ntial ene my knows how to 
ike this metal by now. Wouk | you say that is correct? 


SOVIET AWARE 


Mr. Hurtey. I think any prudent man would assume that the Soviet 
Government is aware of titanium, its benefits and uses, and are cer- 
tainly working it. ‘To consider otherwise would be unwise and foolish 
from the standpoint of our national security and protection of our 

utry. I do not see how we can overlook ‘something of that kind. 

We certainly know from the daily press that they are in every country 

* the world searching for every bit of information they can find. 1] 

n told the Japanese have a surplus of titanium sponge for sale. If 

hey have, I wonder why we do not have more of it. If they have it 

for sale, certainly it is going into other areas of the world that we 
now nothing about. 

Senator Matonr. Would you tell us, for the benefit of the commit- 

, what effort you have made specifically to secure more of the metal ? 
To what agencies have you applied and what the results were / 

Mr. Hurtey. To date our effort has been limited to demonstrating 
to our satisfaction that the metal does do its job. I have been head of 
the Curtiss-Wright Co. for only 4 years. In that period of 4 years 

have been busy developing jet engines and other engines. During 
that period we have determined the need for titanium and its useful- 

We have recently established for ourselves and to our complete 
atisfaction the need for it. We engaged in the work that is repre- 
nted by that book on titanium. We have recently proposed to the 
\ir Force that we be allowed to proceed with the melting and extrud- 
ng of it so we could get the pieces into our engines in the shortest time. 

Senator Matonr. What has been the result of that application ? 

Mr. Hurtey. The application was received with interest by the Air 
Force and they are studying it now. We soon hope to hear from them 
as to their willingness to go along with us on that proposal. 

Senator Matone. Would you keep the committee advised as to your 


progress ¢ 


o 
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Mr. Hurry. Yes, sir, I would be very glad to. 

Senator Matone. It is interesting to note in a bibliography recently 
secured on titanium that citizens of Russia have written about 250 ar- 
ticles on titanium that have been published, and that the Japanese have 
written about 75 articles on the same subject. These are not just 
ordinary amateurish articles; they are written by experts and are so 
recognized. Of course, it is well known, as you have just testified, 
that Japan is in fact manufacturing a good quality of titanium. So 
the presumption would naturally be as you assume; that Russia, hay 
ing written 3 or 4 times as many technical articles on titanium, is prob- 
ably making titanium. 

Mr. Hurzey. I think that is an assumption any prudent man would 
make, sir. 

Senator Martone. Do you have any further information as to the ap 
plication of titanium to the actual engine manufacture in which you 
are engaged, or what titanium would do in the way of speedier or 
longer range airplanes and what the weight saving and speed and 
range might be through its use ¢ 


BEHIND SCHEDULE 


Mr. Hurtey. I cannot add anything to the figures that are already 
in the record, but just to restate that the benefits are real and substan- 
tial. If we are to maintain air supremacy, I think we must have it. 
In fact, I think we are already late in not having it available right 
now. 

Senator Martone. Are you telling the committee that you believe 


that in your opinion the Government agencies that are charged with 
the acquisition or the securing of this material should press for addi- 
tional contracts with responsible companies or agencies that have a 
workable method of making it? 

Mr. Hurtry. I would certainly recommend that the companies that 
have the potential capacity and the know-how to do the job be given 
the job to do and to get on with the production of the material and 
make it available to industry. 

Senator Martone. You have reviewed the testimony that 150,000 
tons annually are necessary for the manufacture of military craft 
that are now on the drafting board but are not taken off because the 
material is not available. You also are familiar with the testimony 
that the Pentagon recommended approximately 35,000 tons annually 
and that the Office of Defense Mobilization first trimmed that demand 
to approximately 22,000 tons annually. It has now been raised to 
about 25,000 tons, but the GSA has let contracts for between 13 and 14 
tons annually. The evidence shows they are actually producing about 
2,000 tons. You are familiar with the evidence on that? 

Mr. Hurtey. Yes, sir. 

Senator Matonre. Do you agree with the evidence, that we do need 
150,000 tons annually if the builders and designers, including the 
engine builders like your company and the Douglas and Lockheed 
Cos. and the remainder of the structural building companies, are to 
take the plans off the board and start immediately ? 

Mr. Hortey. I have not checked the accuracy of that figure, but 
just taking the overall weight of the airplanes and engines, I would 
say the figure i is not excessive. I would carry my judgment one step 
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ther and say that a metal with the characteristics of titanium— 

tainly that is not a lot of titanium for a country like the United 

ites. I would not be surprised if careful study would increase 
se figures. I have no way to question them. 

Senator Martone, Testimony also showed there in Los Angeles— 
ind Senator Murray heard this testimony along with the chairman— 
that in case of war and if the demand for the manufacture of air- 

ies increased in anywise like it did in World War II, you might 
need 3 or 4 times that amount for the number of planes. 

Senator Murray. If they once develop the proper methods of pro- 
ducing or manufacturing this titanium, there are supplies of it that 
will be available and there will be no great difficulty in securing the 
amount that will be necessary to carry out the program. I under- 
stand Japan has tremendous deposits of it in the way of some deposits 
of sands that are in great volume. I do not know what other countries 
have it, but I suppose it will be found eventually in many part of 
the world. 

Mr. Hurtey. I have a feeling that the requirements for it will grow 
because we know that for any national emergency we are in short 
supply on nickel. It is just a matter of not having the deposits. At 
the moment the material that will take the place of nickel for the 
stainless properties is the titanium materials. There are many basic 
reasons Why we should go ahead with the production of it. 

Senator Murray. I cannot see how it would be possible for titanium 
to ever get to the point of being unnecessary as a metal in this country. 
There will be a demand for it like copper. I remember there was a 
time when it was thought we might have too much copper. When 
Marcus Daly ran into copper, he threw up his hands and thought they 
were ruined. The manufacture of copper became the great industry 
of that section of the country. I am convinced that titanium will grow 
indemand. The use of it will be applied in many directions. 

Mr. Huriry. As we use it and begin to better understand its possi- 
bilities and properties, it is just natural that its use will broaden and 
vo into new fields. 

Senator Murray. The same as aluminum. Now they are using it 
for building barns. 

Mr. Huruey. After World War ITI they thought we had too big 
a capacity, but when the Korean war came along we knew we did not 
have. 

The testimony of engineers of the Kennecott Copper Co. and repre- 
sentatives from the Bureau of Mines shows that ilmenite is about the 
fourth or fifth most plentiful mineral on the earth’s surface. It is 
only a question of concentration. At the moment I do not remember 
the exact amount that they are producing at the Kennecott plant 
in Canada, which is relatively near the United States, but they are 
producing, I believe, a 80 percent titanium slag. All they need is the 
demand, they have several hundred million ton for this material. 

So there is ample testimony that there is anough of ilmenite of high 
enough grade to meet requirements in the United States and Canada 
for the next 100 years. It is a important question then, since the com- 
mittee is charged with determining the availability of these items in 
time of war, as to why we are not getting into the domestic material a 
little faster. Is it your opinion that that could be done by just letting 
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the number of contracts that would add up to the amount you need? 
Are you familiar with the testimony of the Kennecott Copper (Co., 
which is only one of the companies that would like to get into business, 
that they did not have a sale for all they were producing ¢ 

Mr. Huriery. Senator, I do not think there is any question about 
getting the material into use if we get under way with it. I am very 
confident we must develop our resources within our own borders, or 
at least on the North American Continent. 

Senator Martone. And it can be done. 


NO DEPENDENCY ABROAD 


Mr. Huruery. It can and it must be done. I do not see how we can 
depend on sources across the sea for anything in the event of a national 
emergency. 

Senator Matonr. Our testimony—and I am sorry, Senator, that 
you happened to be away from town when Generals Wedemeyer and 
Fellers testified, and I do not remember whether you were present 
when General Johnson of the National Defense Organization testified, 
but they all testified that our Western Hemisphere would be the 
dependable supply of raw materials in time of an ‘all- out war and t! hat 
the delivery of anything across a major ocean would be problematica 

‘The testimony is conclusive, I am sure thaf there is all of the ilmenite 
here that we could ever need, it merely awaits development. Also, 
the testimony substantiates what you say, that it is a substitute for 
many materials that are scarce. Of course, testimony shows the nickel 
supply and other supplies in this country and in Canada are ample, 
if developed. 

But you agree, from what you know about it, that this is a “must” 
material; that the 150,000 tons is probably a conservative estimate 
of annual need. and that we can develop the materials in this country 
and must do it? 

Mr. Hurry. I feel that we must do it. The characteristics and 
properties of the metal are such that it is a very desirable thing for us 
to do it and to get it into use as quickly as we can. 

Senator Matonr. What might be your annual demand? I know 
this is a difficult question that would be very hard for anyone to 
answer, because the demand is on the demand for the engines; but 
what can you see in front of you, not only your own demand but the 
total demand in airplane engines annually, what might it develop into 
if it were available? Just like aluminum, all you had to do was take 
the planes and start. 

Mr. Hurtey. An all-out use, I am not prepared to give a figure 
covering the weight of that. In our proposal to the Air Force we 
suggested that we start a pilot plant and that that be increased to 500 
tons a month for our own use in a period of about 214 to 21% years, 
feeling if we started from now it would take us about that long to 
develop the pieces, get them into the engines, get the engines tested 
and through their flight tests. From then on the use and growth of 
the metal should be very rapid because by then we would have estab- 
lished a rather thorough working knowledge of the metal, its alloys, 
and various methods of fabricating it. 

Senator Matonr. At the end of 21% years you would be using 6,000 
tons annually ? 
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Mr. Hurury. Yes, siz 

Senator Matone. That is your company alone? 

Mr. Huruey. That is right. 

Senator Matonr. How many companies are in the business, and on 

basis of your own percentage of production of the demand, what 
ild you say then would be the demand for all e ngines / 

Mr. Hurtey. Of course, there are major engine companies in this 

Unery besides ourselves. There is Westinghouse, General Electric, 

lison, and United Aircraft. 

Senator Matonr. Where would that run in tonnage ? 

Mr. Hurry. If they used the same amount we did, that would run 

to some 30,000 tons if my arithmetic is right. 

Senator Matone. Just for engines alone? 

Mr. Huriry. That is right. I would like to check that figure to 

ie I am not giving you something that is misleading. 

Senator Maronr. Would you do that and furnish it¢ And also, if 

i could project a figure beyond the 21% years, it would be helpful. 

t we would like to add up authoritative sly at the end of the hearings 

substantiate whatever conservative de mand there might be. 

Phat does not include any frames or any other parts of the airplane; 

that right ¢ 

Mr. Huruey. That is right. I would be elad to do that. 

lalking here suggests something to me. I think all of us in the 
room remember when chrome plating first came out. It was a very 
ittractive thing and very expensive. There were a lot of doubts and 
questions. ‘Today we have got chrome plating on all of the auto- 
mobiles, all the ¢ heapest products we have, because we must. We no 
longer polish brass or nickel. I think we are faced with a similar 
situation here. When we use it and know it, the demand will take 

ire of the situation. 

Senator Martone. Take this one characteristic. It does not corrode 
even under seawater: is that true? 

Mr. Hurtey. That is right. I have experimented on my small sail- 
boat. I had it on the boat for a while and there was no corrosion. 

Senator Martone. It would an be a question of price so far as 
civilian use is concerned because there would be no need for painting 
or « abate chiseling bottoms of seacraft and the many things where 
corrosion 1s an item, is that right? 

Mr. Hurry. That is true. 

Senator Matonge. Do you have any other information you think 
would be helpful to the committee ? 

Mr. Huruey. I think that is all I can offer today. I will check 
these figures for you and also check the speeds at which temperature 
effects might enter into the use of titanium in order to be sure I have 
given you accurate figures. 


ACID RESISTING 
Senator Martone. My attention has been called to the fact, and I 


think it is already in the evidence, that it is also acid-resisting. In 
other words, no known acid attacks it. 
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Mr. Hurtey. I am not familiar with its properties in that regard, 
but I would guess from its resistance to corrosion in salt water and 
electrochemical actions , it would also be good on acids. 

Senator Matonr. It has been called to our attention that milk 
machines and tanks that are sabiect to corrosion, that they have a 
large demand for it even at the present price. 

fr. Hurtey. That is right. High temperature tubing and pipi 
do,also. I know nothing about its use in high-temperature apparat) 
but it seems to me there must be all sorts of uses for it. 

Senator Martone. Just as in your engines and for the same reason 

Mr. Hurtrey. That is right. 

Senator Martone. Mr. Hurley, any further information you can give 
will be appreciated by the committee. Also keep the committee : 
prised of the results of your application on production of titani 
and ap pli ication to go into the business of fabric ating and extrud 
this metal. Within a reasonable time we will be adding up the result 
of the testimony. Will you keep us advised ? 

Mr. Hurrery. I will be glad to. 

Senator Matonr. Describe what would be saved in the matter of 
extrusion. We have had testimony on extrusion methods by the Har- 
vey Machine Co. They had samples with them. Do you consider the 
extrusion methods a practical method of handling this material and 
shaping it? 

Mr. Hurtry. There is no question about it. I am sure it is a prac 
tical method. It has the additional advantage of producing a piece 
that is very close to its finished size in these unusual shapes, and it 
eliminates the need for machining and grinding and cutting. It pro- 
duces a material of superior physical properties. So it is a good 
method of fabricating. It is an economical one and saves a great deal 
of time. 

Senator Maronr. It saves the time of trimming and shaping the 
material after it has been cast? 

Mr. Hurtry. That is right. 

Senator Martone. Does it eliminate a large amount of the scrap? 

Mr. Huriey. Yes, in the form of chips. At the moment we have a 
problem of how to reclaim that. That is one of the things that we will 
go to work on, how to utilize more of that scrap. When you go to an 
extrusion, vou eliminate most of the scrap. 

Senator Martone. What percentage would you eliminate over the 
trimming and shaping after it has been cast in another manner ? 

Mr. Hurry. I would say that extrusion over normal forging and 
casting methods, you certainly reduce the chips to one-half or one-third 
what they would norm: ally be by other methods. 

Senator Maronr. We understand from testimony before the com- 
mittee that there is no practical method of utilizing the scrap like you 
do scrap steel. You just throw it back into the furnace. What, to 
your knowledge, do you think is the possibility of utilizing or work- 
ing out ways and means of reducing the scrap so that a corresponding 
reduction of costs would result. 


RESEARCH ON SCRAP 


Mr. Hurtry. We have in mind doing some research work on 4 
method of removing oxides and impurities that we feel shows great 
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\ise to increasing the amount of scrap that can be used. We pro- 
e, in connection with that work of extruding or melting, to put this 

ing or remelting process to work, to develop it as a practical means 
reclaiming scrap. How successful we will be, I cannot say; but 
think it is promising enough to go ahead. 

nator Matone. For the benefit of the committee, what percentage, 
ou know, is wasted in scrap under present methods ? 

Mr. Hurtey. I am told that at the moment they are putting about 

reent of the scrap back into the new material. 

Senator Matonre. How much of it is scrap? 

Huriry. It is not being thrown away but is being held for 

Hel ming. 

nator Maronr. But what amount is rejected as scrap under the 
thods now used in shaping? Is it 50 percent or 40 percent ? 
fr. Hurtey. If you are using an extruded form for an airframe, I 
ld say the percentage might go down to 10 or 15 percent. If you 
using a forging that has to be care fully machined, it might go up 
}or 60 percent. It will vary in the various processing. 

Senator Martone. I think the testimony will bear that out, about 

percent on an average. 

Mr. Hurtry. Substitution of extrusion for forging is the way to 
reduce that figure. 

Senator Matonr. You understand we do not have a technical com- 

ttee, and to understand what this amounts to—let us assume there 

) percent wasted in scrap; that it costs $15 a pound for the metal, 
bout $20 a pound for the shapes, together with the wasted scrap 

(although it is being saved for some future time) what would that 
make the shapes? At $20 a pound, would that double the amount 
of sponge metal that is necessary for a pound of finished material ? 

Mr. Hurury. If you assume that the scrap is averaging about 50 

nt, yes, that would roughly indicate about 2 for 1. 

Senator Martone. I was not clear as to just where we doubled up. 
You would need twice the amount of metal to make the shapes on 
iccount of the waste, but was that included in the $15 per pound, the 
waste and scrap ? 

Mr. Hurtey. If we take the extruded form where you said $20 
1 pound, and there you have little scrap, the net cost of the piece 
would not be much in excess of the $20. If, on the other hand, you 
took a forging at let us say $15 a pound and you had to do a lot of 
machining on it, then the finished cost of the piece would be a lot higher 
than $15. I would question that approach to looking at cost because 
you do the same thing with steel or brass or bronze. You do not 
ttempt to determine the cost based on the weight of the final piece. 
The weight of the final piece depends more on the stress and the 
service, the purpose for which the piece is made. 

Senator Martone. That is true, but what I was trying to clarify 
for the record was the $20. Did that include the waste? If you 
you said $20 a pound for shapes, that includes the waste. If you 
saved any scrap, under the regular methods like steel scrap, it would 
heapen the final per- pound cost of the shapes, is that true? 

Mr. Hurtry. That is right. 

Senator Martone. It is all included in the $20 per pound? 

Mr. Hurtey. I believe it is. 
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Senator Matone. If you will do that, I would appreciate it because 

I do not think the record has been quite clear on it. 

Do you have any questions, Senator ? 

Senator Murray. No. Iam pleased that I was here to hear the testi- 
mony of Mr. Hurley, and I will be interested in his subsequent contri 
butions. I think it was very interesting testimony, and I wish to ex 
press my congratulations to you for the fine statement you have made 

Senator Mavonr. I think we could speak for the committee that we 
will offer any assistance that we can to help anyone who is exercising 
their energy to increase the production. 

Senator Murray. I am sorry I have to leave now. I am attending 
another hearing involving metals, and I have got to get over ther 
It is with reference to premium prices, support for lead and zine. 

Senator Matonr. We intend to discuss that some in our own com 
mittee. 

Senator Murray. This is just a hearing in my oflice because some 
people have come in with a proposal of something that is a substitute 
for the premium-price plan ~ h does not seem to be very popular. 

Senator Mavone. I think it will be very helpful if you brought 
that testimony later to this eee e, 

Unless you have some further testimony at this time, we will ask 
you to furnish us a supplemental statement including the answers to 
questions asked by the chairman and Senator Murray and any other 
material that you think would be helpful to us. 

Mr. Huriey. I will be very glad to do so. 

Senator Mavone, At this time, that is all you have to offer? 

Mr. Huruey. Yes, sir. I will check the accuracies of these figures 
I gave you offhand. 

Senator Maronr. Especially keep us advised as to your progress 
with the Air Corps or the committee whose responsibility it is to let 
these contracts. 

Mr. Hurtey. I will be glad to do that. I have a feeling the Air 
Force is very much inte rested in using titanium. They supported this 
work on machineability, and it is a good indication of their desire to 
get it into use. 

Senator Martone. The impression of the chairman, speaking only 
for one member, is that they are all very much interested in it and have 
been a little reluctant in the past, especially some of the alphabetical 
organizations charged with letting contracts, because it is an expensive 
material, 

It seems that any one connected with the Government is a little re 
luctant to take a chance. We hope that the work of the committee 
will result in the presentation of data which will enable the members 
of the subcommittee and the 13 members of the main committee to 
establish a policy on this vital question and to give full support to the 
Air Corps or any arm of the Government administering a firm policy. 

Speaking for the chairman and for the members of the subcon- 
mittee, we hope we can fit into that picture and furnish them the sup- 
port they need to do what the Congress determines ought to be done. 

Thank you very much. 

(W hereupon cat 3:30 p. m., the committee recessed, to reconvene 
at 10 a. m., February 1, 1954.) 
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SUBCOMMITTEE ON MINERALS, MATERTALS, 
AND Furets Economics or THE Com 
MITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a. m., in room 457, 
Senate Office Building, Senator George W. Malone, chairman of the 

beommittee, presiding. 

Present: Senator Malone. 

Present also: Jerome S. Adlerman, counsel to the subcommittee; 
George Holderer, committee engineer, and Richard G. Sinclair, com- 
mittee accountant. 

Senator M \LONE. The committee will be in order. 

Dr. Arthur S . Flemming, Director of Defense Mobilization will be 

: first wi itness. 

Dr. Flemming, will you come forward? And Mr. Charles 8. 
rhomas, Assistant Secretary of Defense, and Mr. Edmund F. Man- 
sure, Administrator, General Services Administration. 

lhe committee over the past several months has conducted an inten- 
sive study and has held numerous hearings on the subject of titanium. 

Representatives of the leading air-frame manufacturers on the west 
oast such as Lockheed, Boeing, Convair, Douglas, and so forth, ap- 
peared at the hearings in Los Angeles. In Washington we have heard 
representatives of both air-frame manufacturers and engine com- 
panies such as Curtiss-Wright, General Electric, Fairchild, Republic, 
General Motors, Westinghouse and others. 

\ll were unanimous in testifying that large quantities of titanium 
metal could be used immediately if it were available, even at the present 
price of $5 a pound for titanium sponge. It was apparently the con- 
sensus of opinion that the present immediate requirement for titanium, 
f it were available, would be a minimum of 150,000 tons per year and 

ip to 500,000 tons a year if we went into a wartime mobilization plan 
ioe the produc tion of planes. 

Titanium, it has been testified, is a “must” for Super ior air powe r for 
he future. Testimony brought out that its unique characteristics of 
lightness of weight, high strength, heat-resistant and noncorrosive 
qualities are essential in the use of high speed near sonic and sonic 
planes. 

The experts and builders of these planes testified that when this 
lightweight metal is designed into a plane it will result in a savings 
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of over 8 pounds in the airframe for each pound of weight saved by 
using titanium in place of stainless steel. 

I need not tell you that this weight savings will give our planes 
tremendous advantages in extra load capacity, greater range, greate: 
speed and maneuverability. 

There have been disquieting indications that the Communists have 
been working on the production of titanium. A check on the bibliog 
raphy on titanium shows that Russia since 1934 has exhibited a very 
great interest in titanium as is evidenced by some 257 articles writtey 
by Russian metallurgists and scientists. It is also a well-known fact 
that some of the best known German scientific brains have been work 
ing with the Russians either as willing or captive scientists. 

A titanium shortage would pose a major threat to the United 
States airpower position. The United States cannot afford to be a 
second-best airpower. 

We have heard almost 80 witnesses, the best experts and the best 
informed people from paige and industry, on this subject 
We have he: ard testimony both in Henderson, Nev. and in Washu 
ton, D. C., from all of those wie are presently producing titaniu 
as well as many companies who have engaged in research and who 
are working on various processes for the manufacture of titanium. 

There has been a rapid change and an increased demand for work 
able titanium metal in the last 2 or 3 years, however, production has 
lagged very seriously. 


DISTURBED AT DELAY 


The committee has been distrubed that there has been undue delay 
in titanium production, due no doubt in large part, to the difficulties 
of solving the metallurgical problems. But there is no doubt that 
a large part of the delay is due to the inertia within the Government 
for failure to raise its sights on production goals. 

In 1952 it is our understanding that the Defense Department had 
set a production goal of 35,000 tons per year. This was cut first to 
20,000, revised to 25,000 by the Munitions Board, now the Office of 
Defense Mobilization, and the General Services Administration, the 
organization charged with letting contracts, had up until the time of 
the opening of these hearings let contracts for the production of only 
13,000 tons per year and up to the time that we first held hearings 
the metal was being produced only at a rate of about 2,000 tons per 
year. 

This situation has been called to the attention of you gentlemen 
during the course of our hearings and I know that you have given it 
considerable study and have taken a great deal of interest in the 
subject. It is my understanding that aggressive steps are being taken 
to increase production. 

[ have called you, Mr. Thomas, because you must set the requirements 
for the Defense Department. I have called you, Dr. Flemming, 
because you must pass upon and coordinate these production goals 
and I have called on you, Mr. Mansure, because your department must 
take these goals and translate them into contracts and obtain produc- 
tion. 

We hope to close the titanium hearings today with your testimony 
as to what steps are being taken to obtain titanium production in 
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Nation so that we can look forward to an Air Force second to 

e that will give us every advantage in the defense of our Nation. 
So, Dr. Flemming as Chairman of the Office of Defense Mobiliza- 
n, you, under certain conditions and in certain fields, are superior 
he Director of National Defense in your final recommendations. 
[ am going to ask you to start and to give us any information you 


ive. 
It has been about 3 months since you ap pe ared before the committee. 
} . were entirely new in your job at that time. 
e have asked you to come back today to ask you what your con- 
ions are and also how we can be helpful to you. 


STATEMENTS OF CHARLES S. THOMAS, ASSISTANT SECRETARY OF 
DEFENSE; DR. ARTHUR FLEMMING, DIRECTOR, OFFICE OF DE- 
FENSE MOBILIZATION; EDMUND F. MANSURE, ADMINISTRATOR, 
GENERAL SERVICES ADMINISTRATION; AND MAJ. GEN. KERN D. 
METZGER, CHIEF, PRODUCTION RESOURCES DIVISION, AIR 
MATERIEL COMMAND 


Dr. Fremmine. Mr. Chairman, thank you very much. 

First of all, I appreciate the opportunity of listening to the sum- 

ry of the evidence that has been presented to this committee, that 

hi ive just given us. And, as you know, I have followed the testi- 

y that has been presented to the committee with a great deal of 

me because of the bearing that it does have on some very impor- 
tant responsibilities that we have in the Office of Defense Mobilization. 

And as a result of considering that evidence, along with other in- 
formation that is available to us in the executive branch, I decided a 

iber of weeks ago that I should appoint a special committee in the 
Oflice of Defense Mobilization to sift all of the available evidence on 
he titanium problem, to recommend a proposed ] rogram for the 
Government to follow, and to also recommend a ti ra able to be fol- 
lowed in carrying out the program. 

(nd then, once a decision has been made on the basis of the recom- 
mendations of that committee, on a program and on a timetable, the 
Office of Defense Mobilization, acting for the President, will see to it 
that all concerned adhere to the program and the timetable. 

| have been consulting with various persons as to the kind of people 
that might appropriately serve on such a committee. One person 
that I have consulted with on this matter is the Assistant Secretary 
of the Interior, Mr. Wormser, for whom we have a great deal of re- 
spect in the Office of Defense Mobilization. The fact of the matter 
s that we feel that it is the proper and appropirate thing for us to 
lean very heavily on Mr. Wormser and his associates in dealing with 

problems of this kind. 

At his suggestion, I cons ee the possibility of ap pointing as 
chairman of this committee, Mr. Herbert H. Kellogg, of the Columbia 
University School of Sapincert te And after considering the matter 
very carefully and consulting with Mr. Kellogg, I have decided to 
appoint him as chairman of the committee to which I referred. 

I have also asked Mr. Wormser, the Assistant Secretary of the 
Interior, if he will serve as a member of the committee. He has 

dicated his willingness to do so. 
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We will add one other person to the committee. 

I have also consulted, through Assistant Secretary Thomas, wit] 
the Department of Defense to see whether or not they would be will 
to make available, as consultants, General Metzger, who is here wit} 
us this morning, and Colonel Messick of, the Department of the Army 
They have indicated a willingness to explore that possibility and 
if that can be done. 


TO MOVE AHEAD 


It is my understanding that Mr. Kellogg will be available to get 
froing on this particular assionment during g the course of this wer k. 
and he will be able to @ive full time to it for the time being. We 
going to stay right back of it and move just as rapidly as we « 
to pull all of the loose ends together and develop an overall Gove 
mentwide program with a timetable attached to 1t and move forwai 

In the meantime, we not only want but we urge Mr. Mansure and 
his associates to continue to pursue all of the possibilities that ar 
presented to them in connection with possible development contra 

\s you have indicated just recently, an additional arrangement 
has been worked out with Du Pont, and my understanding is that 
there are other matters under consideration, and I am sure that M 
Mansure understands that he is perfectly free to continue those neg 
tiations, and the minute he has got a proposal to come to the Oflice of 
Defense Mobilization we will act on it. We will not sit around and 
wait for a report from this special committee, We will keep movin 
at the same time that this committee is developing an overall ; 
what I hope will be a long-term program. And I know that Mi 
Kellogg and his associates will want to take full advantage of all of 
the information that has bee) prese nted to this committee both 
open hearings and also in executive session. 

Personally, I feel that the committee has rendered a very con 
structive service in pointing up the nature of this opportunity 
the way in which you have this morning. 

Senator Martone. Dr. Flemming, we appreciate your efforts, and | 
know the other membe1 Lor the subcommittee and the i8 members of 
the Interior and Insular Affairs Committee will appreciate them. 
That, to me, just about closes the hearing as far as you are concerned, 
because it seems to me you will be doing all that can possibly be don 
if you move in that manner. 

W e have reviewed your Government contracts. We agree with the 
provision that is included. I suppose it is included in the first three 
contracts, 

One I neglected to mention is Cramet, of the Crane Co. of Chicago, 
but it does have an obsolescence clause. I, for one, agree with this 
principle for the very reason that we hope that some of these con 
panies will come up with a simplified process. Some say they ion k 
they can proceed directly through the sponge oper: ition. Whether 
they do or not, there will be improvements in the process beyond any 
doubt that will materially cheapen the manufacturing process. 

If any equipment is made obsolete by new discoveries, we think it 
is highly proper for the Government to take part in that loss. Other 
wise, there would be no incentive for these companies to spend the 
millions of dollars necessary to go into this work. 
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Now, I am highly gratified, though I am not surprised, Dr. Flem- 
ng. I really expected the result you have just announced. 
We felt from the beginning that it was not a matter of undue delay 
far as the top Government officials were concerned, but a matter of 
< of time. 
Now, Mr. Mansure, it seems to me the load is going to be trans- 
rred to you, if the committee that has just been mentioned starts 
function immediately, and I know it will. 
eglected to mention that I had asked General Metzger to be here 
et as adviser to the committee because of his familiarity with the 
bject. General Metzger is in charge of the operations at Wright 
‘ield concerning the manufacture of planes and the amount of tita- 
im used in the manufacture of planes. 
Now, Mr. Mansure, I have received your very interesting letter 
regarding your progress and respect your confidence. However, if 
vou have any remarks for the record now, they would be very helpful. 


SUPPORT FROM ODM 


Mr. Mansoure. Just very briefly, Mr. Chairman, first of all, we have 

id excellent support from the Office of Defense Mobilization. Asa 
matter of fact, they have given us considerable leeway in carrying on 
the procurement of this material. 

Now, our principal problem, as you have already stated, is that we 
ire almost at the threshold of the new development in the production 
by several of the companies who are working very hard in the pro- 
duction of this material. 

I say that because there have been delays in the actual production, 
due to their research problems, and furthermore the development of 
new methods. 

rhe report of the 25th of January brings you right up to date on 
the progress of the individual companies. 

I would also like to say that we have had excellent cooperation from 
General Metzger, and he has met with us, advised us on several things 

iich we needed help on, and gave us some very valuable information 
in the progress to date, which was of particular assistance to me, be- 

ause it gave me a better background than I had before on it. 

The only reason that I am not itemizing the progress of the various 
companies is that I believe you already have that as a matter of the 
record on the re port which L gave to you. 

Assistant Secretary of Defense Thomas has been advised of that as 
well as Dr. Flemming. 

If there are any questions which you have on that, I would be very 
glad to answer them. 

The newest development, of course, is what you have already re- 
ferred to, of the du Pont people. 

Senator Martone. I received a letter from you dated January 

closing a copy of a report from your staff, and that is the list. 

Mr. Mansure. Right up to date. 

Senator Marone, I will ask that this list, which includes mention 
of negotiations with the Electro Metallurgical Co., the Dow Chemical 
Co., Western Pyromet Co., Horizons, Inc., Monsanto Chemical Co., 
and National Research Corp., be included in the record. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


This also includes reference to the status of contracts executed, for 
du Pont, Titanium Metals Corporation of America, the Cramet, Inc., 
and the Bureau of Mines. 

I will just include that in the record. 

(The documents referred to are as follows:) 


GENERAL SERVICES ADMINISTRATION, 
Washington 25, D. C., January 27, 1954 
Hon. GrorGe W. MALONE, 
United States Senate, Washington 25, D. C. 

Dear SENATOR MALONE: I enclose a copy of a report from my staff of stat 
of operations under titanium program as of January 25, 1954. 

As further progress is made, I will keep you currently informed. 

Sincerely yours, 
EpMUND F.. MANSURE, Administrator 


SrTAtTus OF OPERATIONS UNDER TITANIUM PROGRAM AS OF JANUARY 25, 1954 


The following negotiations are under way: 

1. Letter of intent transmitted to KE. I. du Pont de Nemours on January 22 
1954, in order to permit it to proceed with design and engineering work for add 
tional expansion of 7,000 to 8,000 tons per annum. 

2. Llectro Metallurgical Co.—Negotiations have covered major points of con 
tract and are in substantial agreement. Appointment for February 2, 1954 
with company representatives to prepare draft of definitive contract. 

3. Dow Chemical Co.—Preliminary discussions resulted in advice that company 
is willing to construct plant having committed output of 14 tons per day although 
production of 5 tons could be expected. Data being prepared by company for 
basis of negotiations. 

4. Western Pyromet Co.—Arrangements are being made for this compan) 
to use one unit of Manteca magnesium plant to determine feasibility of conver 
sion to titanium production. 

5. Horizons, Inc.—Negotiations being commenced within next few days looking 
toward Government support of pilot-plant operations on new process. 

6. Monsanto Chemical Co. and National Research Corp.—Design problems have 
delayed negotiations for pilot-plant contract. 

Following is status of contracts executed: 

1. Du Pont.—Construction of Government-sponsored additional capacity vir- 
tually complete. Full operation during second quarter 1954 possible provided 
market demand for production exists. 

2. Titanium Metals Corporation of America.—Representatives of Boulder City 
station, Bureau of Mines, commenced survey requested by GSA on January 12, 
1954. Satisfactory progress reported in the accumulation and review of data as 
of January 22, 1954. Definite advice can be expected to commence about Fe! 
ruary 15. 

3. Cramet, Inc.—Construction progress report on schedule. 

1, Bureau of Mines.—Pilot plant at Boulder City, Nev., continues to operate 
at rate of approximately 20 tons per month. 


Mr. Mansure. There is the one exception of the change with du 
Pont, of which you have advised the President. 

Senator Martone. That, then, does bring it up to date. 

Mr. Mansoure. That brings it right up to date, with the change in 
the du Pont position. 

Senator Martone. And in the meantime, you will proceed with the 
negotiations already under way ? 

Mr. Mansure. Yes, sir. 

And we have had very definite instructions from ODM and know 
exactly what their wishes are. 

Senator Matonr. Mr. Thomas, you are one of the chief deputies to 
Secretary Wilson. I had a short discussion with Secretary Wilson 
about 3 months ago. 
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Personally, I was impressed with Mr. Wilson. Of course, nearly 
rybody probably is, with his record with his own company. But 
ether he planned it that way or not, his operations for the first year 
; Secretary of Defense, to me, have made a lot of sense. He has held 
k construction, at least the press reports so indicate, where he 
ught it was either unnecessary or might prove obsolete. And the 
formation this committee has received is that any fighting plane 
lout titanium would come out second best against an enemy plane 
ide of titanium. That does not mean that the manufacture of 
nes should be stopped, of course, because there is always a use for 
kind of planes we are making now. But he has slowed up pro- 
on of certain items which might prove to be obsolete. He has 
tarted to cut down on his foot soldiers around the world. The chair- 
has referred to them as tourist armies, and probably with our 
sent setup, they would be destroyed or on their way to the salt 
nes within a very short time. We have received evidence before 
committee that we cannot even feed the Army and cannot furnish 
m necessary equipment. But there are ways to do it, and I hope 
t our National Defense Director is on the right track 
. Thomas, you have heard the testimony. I know you are fa- 
liar with the work the committee is doing, operating under Senate 
Resolution 143. 
Would you have anything to add to the record ? 
Mr. Thomas, Mr. Chairman, I think our particular function in this 
itter, that of the Defense Department, is to develop the require- 
ts of the services. And as I think you know, some years ago that 
is done, as to titanium requirements, and they came up with a total 
requirement of 28,000 tons, and the Defense Department at that time, 
[ think, recommended 35,000 tons, and it was eventually reduced to 
000. That was before my time and before Dr. Flemming’s, and 
Mansure’s time. Now, those are not realistic requirements, in 
ew of what has transpired and in view of the new types of airplanes 
at are on the design boards today. So we have requested that an 
\ditional study be made, and that the services give us additional 
quirements now based on a 5-year program, which carries through 
o8. That will be available within about 60 days or thereabouts. 
As soon as we get that, that will be a much more realistic require- 
nent program, and we will then transmit that to Dr. Fle smming, and 
we will work with Dr. Flemming and Mr. Mansure to accomplish 
it program. 
Senator Martone. Mr. Thomas, as the chairman has stated, this com- 
ttee does not intend to look back very far except to determine what 
to do in the future. There was some very disturbing evidence pre- 
ented to this committee. The chairman does not altogether agree 
th you that this information was not available to the prior organi- 
ition. It was certainly not the responsibility of the present officials. 
We have evidence and letters, including a letter from Mr. Harry 
Dexter White to the Secretary of the Treasury Morgenthau, when 
World War II was going on, that we should save our materials, or 
not produce them, and buy them from foreign countries. Also there 


was ‘stephanie on buying them from Russia and loaning money to 
Russia. 
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With that memorandum as a basis, Secretary Morgenthau wrot 
to the President of the United States, Mr. Truman, and recommended 
that very program. 

When the Congress passed the Stockpile Act in 1946, it included t} 
Buy American clause for the reason that we could not transport raw 
materials over either ocean in time of war. 

But when Mr. Truman, as President of the United States, signed 
that Stockpile Act, he took oomnenen to say in a public release that he 
very reluctantly signed the bill, because of the Buy American clause, 
and because of the emphasis on domestic production. And he took 
further occasion to say that it was not the policy of the administration 
to buy materials in this country, but it was to save these materials and 
buy them from foreign countries. This followed the lines of White's 
memo, 

My personal opinion is that he never saw the Harry Dexter White 
memo and had no idea who had or iginated the idea. Nevertheless, it 
became effective. 

Now, as a result, we find, in regard to many of these materials, that 
we are dependent on foreign shores, across one or both major oceans, 
for such critical and strategic materials and minerals. 

You are in the National Defense Administration, so I will not try 
to advise you, Mr. Thomas. But the evidence is very conclusive 
that these materials would be unavailable within 24 hours after the 
beginning of an all-out war. The raw material used in titanium is 
being imported from India and Australia. In peacetime they have 
stopped the flow of rutile sands to this country. At any time they 
could stop the shipment of new material to this Nation, and simply 
force us into further agreements, through a mild form of blackmail. 
But the worst part of it is when a war really starts. 

Now, as to manganese, we are getting 850,000 tons, the evidence 
shows, annually from India, which is half of our annual consumption 
If a war breaks out, it will be impossible for us to get manganese from 
India. Nota pound of steel can be made without it. 

Now, many of these minerals and materials are in the same cate 
gory. And I want to say to you that evidence before the committee 
shows that the Western Hemisphere can be made self-sufficient in 
everything we need to fight an all-out war, with the possible exception 
of industrial diamonds. And evidence also showed that you could 
cut the use of industrial diamonds, due to improvements in that field, 
50 percent. Also indications are very strong that you could get what 
you needed in South America, and could tr ansport them readily | by 
air. So stockpiles in industrial diamonds are not very difficult. 


SELF-SUFFICIENCY 


I think we are facing a situation where we must be in position to 
have going-concern industries in the United States. And, of course, 
we are charged with making recommendations that will bring about 
maximum production of these materials in our own country, the 
United States of America. And if it develops—and it would seem so 
at the moment—that the Western Hemisphere is the only dependabl 
supply in case of an all-out war, it is necessary to make ourselves 
self-sufficient in the Western Hemisphere. It would not mean that | 
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time you would not trade with eve ryone, but it would mean that 
a 2- to 4 or 5-year program we would reach a position so that we 
d not be blackmailed either into a contract, a treaty, or a war, 
ise we can take care of ourselves in the Western Hemisphere. 
General, I need not say that I am gratified that you are to be con 
tant to this committee. I did net know you witil we started the 
irings, and I have been impressed wih your grasp of this subject. 

Would you like to add anything for the benetit of the committee ¢ 

General Merzcer. Mr. Chairman, as you stated, I have had the 

vilege of attending, I believe, all of your hearings, or the hearings 
your committee, and I feel that the activities of the committee, 
‘objectives of the committee, have been highly constructive. 

| feel that the pointing up of the necessity for titanium and for 

e supply of critical materials within the Western Hemisphere has 
been a very significant contribution to the security of this country. 

| was particularly happy to hear you this morning mention the 

d for a titanium industry in being in this country, an industry 
hich, to an extent, parallels the aluminum, steel, and copper in 
tries. Because we in the military know only too well, particularly 
ose of us who have gone through two mobilization buildups, that 
our capability to reach higher levels of production and to achieve 
gher rates of production rests upon the health of the civilian 
economy. Any material or metal which is only sufficient to support 
. peacetime level of production is a very dangerous material and metal 
or us in the military to tie our production designs to. 

In each mobilization buildup, World War II and the Korean build- 
ip, it was necessary to exercise controls and the allocation of such 
materials as aluminum, copper, and steel, in order that the defense 
programs could proceed toward their objectives. 

I therefore feel that your remarks, Mr. Chairman, were most appro- 
priate, and that titanium should take its place along with those mate- 
rials, and that a commercial civilian development should be en- 
couraged and that materials should be made available for the develop- 
ment of commercial applications and the further production of such 
commercial applications once they are proven. 

[ think it is essential to our mobilization capability should we ever 

called upon to mobilize. 

Senator Matoneg. General, you have heard all of the testimony in 
the last 4 months. Also you have been in a position at Wright Field 
to have studied not only the production but the plans and the state 
ments made by companies nae yet in the business but who want to be 

it. 

Do you think there is a likelihood of a substantial reduction in price 

r pound of the sponge, or eliminating the manufacture of sponge 
ps getting directly into the production of the metal itself? 

General Merzcrr. I don’t feel that the growth pattern of titanium 
ostwise or technically will differ from that of any other material. 
We know that in 1920, I believe it was, magnesium ingot was selling 
for $5 a pound in ingot form. Five years later it was $1.60 a pound. 

Senator Martone. How about aluminum ? 

General Merzaer. We have seen aluminum, going back to the 

storian’s day, drop from $5.45 a pound to 19 cents a pound, over 
i period of a hundred years. 


39888—54—pt. 3 42 
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The reduction within the past 15 years has been phenomenal. 

Senator Matone. Is it not the history of every metal that when t! 
demand is there and there is a profit incentive, the improvement 
cost of production is almost phenomenal ¢ 

General Merzcer. That is my opinion. 

I think that is pretty generally the experience that American 
industry has had with all materials. 


POTENTIAL GREATNESS 


Senator Martone. The statement has been made, General, and esti 
mates have been made, that this new titanium metal, this miracle 
metal, or whatever you choose to call it, could easily be a five to ten 
billion dollar new industry in the Nation in the reasonably near 
future if these progressive steps, which you have mentioned, are 
taken. Would you say it could have any future of that kind? 

General Merrzcrr. I feel, and I am sure I am not alone, from the 
number of people within the industry with whom I have talked o1 
the subject of titanium, that titanium offers a tremendous growth 
potential. 

Senator Martone, As a new industry? 

General Merzcrr. As a new industry. 

Senator Martone. Civilian as well as military? 

General Mrerzcer. Civilian as well as military. 

Senator Matone. One thing I did not mention, but I think it is 
well-known: The testimony sliows that when an airframe is designed 
to save 1 pound of aluminum, it may result in saving up to 8 or 10 
pounds in the entire aircraft. 

General Merzcer. That is the rule, Mr. Chairman, that a pound of 
weight eliminated in basic design in the aircraft will permit 6 to 10 
pounds reduction in weight of the total aircraft. 

The reduction in weight of the aircraft itself could be absorbed in 
greater fuel carrying capacity and therefore longer range. It could 
result in higher speeds, or it could result in a smaller aircraft struc 
turally, dimension: illy, to acc ‘omplish the same mission, with the same 
specifications and characteristics of the aircraft presently in con- 
struction although of smaller size. 

And pounds of aircraft mean dollars, and reduction in weight means 
a reduction in cost. 

Senator Matonr. These planes of the future, the planes that we 
are now making, these bombers—if they reach a speed of seven or 
eight hundred miles an hour, they do need another metal, such as 
titanium, for the covering of the plane itself. Is that true? 

General Mrrzcrr. Not only for the covering of the plane, Mr. 
Chairman, but the skin surfaces and control surfaces, and also for 
the structural members within the wings and fuselage. Because heat 
is generated there also. As has been brought out by most of the air- 
craft manufacturers in testimony, the aircraft in design stage at 
present, with speeds from Mach 2 to Mach 31% will require material 
other than aluminum. 

Senator Matone. Aluminum softens under certain speeds. 

General Merzorr. ee breaks down pretty badly in the 
neighborhood of 350° F.; that is, the aluminum alloys that we are using 
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lay. And the program in aluminum has been under way for many 
s and has pretty generally reached fruition. We do not look for 
1) many more improvements in aluminum alloys. 
Senator MaLone. I want to say to you, Dr. Flemming, that I think 
have done a very wise thing to bring in the Bureau of Mines. 
And we have used them in our work. I have known many people in 
the Bureau of Mines for 30 years. Of course, some of them are 
younger men and have less experience. But we find there is no sub- 
titute for the men who are specialists in their field. We find many 
ports, but there is only one reliable source of such information on 
nerals in the capital today, and that is the Bureau of Mines and the 
Geological Survey. Others may assume they know it, but they must 
ally go there and get the basic information. 
| have regretted over a period of years that they were not given the 
ldup and the credit they — ve, 

Mr. Wortman, of Boulder City, Nev., was sent there by the Bureau 

Mines. He is the one worked out some of the technical diffi- 
culties to make it possible to manufacture titanium through the sponge 
process now being used. He recently received a medal from Secretary 
McKay. 

ae Mr. Wortman is just like hundreds of other scientists, the men 

» have spent their years in laboratories. About all the reward 
they can ever get is that someone else, who is in a responsible position, 

a civilly tothem. And to have a medal is quite an achievement. 

artainly they get no money, as pay, in comparison to what they 
ontribute. 

So I have the greatest confidence in the men in charge of the Bureau 
of Mines. 

As a matter of fact, I do not know your professor from Columbia, 
but he has able men working with him. 

Che general has been very kind in working with us. 

We appreciate your presence here this morning, and if there is 
anything we can do to help you, we certainly shall. 

Will you keep in touch with us? 

Dr. FLemminG. We will be very happy to. 

Senator MaLone. We will recess to the call of the Chair. 

(By direction of the chairman, the following is made a part of the 

record: ) 

GENERAL SERVICES ADMINISTRATION, 
Washington 25, D. C., July 25, 1951. 
GS-OOP(D) 12047 
TITANIUM METALS CORPORATION OF AMERICA, 

60 East 42d Street, New York, N. Y. 

GENTLEMEN: 1. The United States of America, acting through the Adminis- 
trator of General Services, proposes to enter into a formal contract with you 
Which will provide for the production and sale by you of 18,000 short tons of 
titanium, hereinafter referred to as “additional production,” to be derived from 
additional facilities which are hereinafter described and which you are to provide 
and operate for the purpose of producing such titanium under this order. Such 
production and sale shall commence with the production of the first pound of 
titanium from the additional facilities. After completion of the acquisition and 
installation of the additional facilities, with necessary improvements to present 
structures, the annual production shall be at the rate of approximately 3,600 
short tons of titanium per year. By the acceptance of this order you undertake 
to bring the additional facilities to the point where they are capable of pro- 
ducing at the following percentages of the rated annual production of approxi- 
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mately 3,600 short tons: Twenty-five percent (25%) by May 1, 1952; fifty px 
cent (50%) by June 1, 1952; seventy percent (70%) by July 1, 1952; one hundred 
percent (100%) by September 1, 1952; and thereafter at one hundred percent 
(100%). The additional facilities shall be deemed to be completed on Septem 

1, 1952 or when said additional facilities are capable of producing appro 
mately 2,900 short tons per year, whichever event first occurs. 

2. The additional facilities hereinbefore referred to shall consist genera 
of the following: improvements, additions, and alterations of and to present 
buildings and other fixed installations at Henderson, Nevada; machine tools 
furnaces; and other machinery and equipment. Such additional facilities w 
be subject to the approval of the Administrator prior to acquisition or instal 
lation thereof, and will be described with more particularity in the forma 
contract. The amount of expenditures for said additional facilities shall n 
exceed $15,000,000.00, including engineering expenses, construction expenses 
and fees, 

3. The Government will advance to you, from time to time, as may be needed 
for the acquisition and installation of the additional facilities, with the necessary 
improvements, additions and alterations of and to existing structures, amounts 
which may total to but not exceed $15,000,000.00. All such advances will bear 
interest at the rate of four percent (4%) per annum on the unpaid balance, from 
the date of advancement. 

1. Such advances, with interest thereon, will be repaid by you by the payment 
to the Government of poundage payments. Said poundage payments shall be 
made upon the production of each and every pound of titanium sponge produced 
from the additional facilities and shall begin to accrue with the first pound of 
titanium sponge produced from the additional facilities. It is understood that at 
the present time and in accordance with the technological processes now in use 
it is commercially necessary that titanium metal be first produced in the form 
of sponge prior to the production of ingot, strip, sheet, bar, wire, or other finished 
products, forms, shapes or sizes and it is further understood that there is a re 
fining loss of titanium metal in reduction of sponge to other forms, shapes or sizes 
or end products. You agree that should technological processes change so it 
becomes unnecessary first to make sponge, the poundage payment shall be so based 
upon production of such other form or forms of titanium produced from the add 
tional facilities as will preserve the interests of the Government as if the said 
poundage payment had continued to be based upon the production of titanium 
sponge. Said poundage payments shall, subject to the provisions of paragraph 
10, be at the rate of $0.47 for each and every pound of titanium sponge produced 
from the additional facilities, and shall continue for ten (10) years from the date 
of completion of the additional facilities as defined above, or until all advances 
with all interest theréon are repaid, whichever event first occurs. Said poundage 
payments may be made in cash or by tender of titanium sponge and all such 
payments shall be credited first against the interest accrued to the date of pay 
ment and then against the unpaid principal. Such payments shall be made 
quarterly, or at such other time or times as may be in the future agreed upon by 
you and the Administrator. You may pay all or any part of the said advances, i! 
cash or in titanium sponge, in advance at any time during the said period of fen 
(10) years, and interest shall thereupon cease upon the principal so paid. You 
may, in making any such payments in advance, specify, if you so desire, that such 
payment shall be deemed to be payment in advance of poundage payments to a 
crue in the future, and thereupon further poundage payments shall not agai 
become due upon future production until a number of pounds of titanium sponge 
have been prodced upon which the poundage payments are equal to the payments 
so made by you in advance; and thereafter poundage payments shall again be 
come due upon further production. Said advances by the Government and said 
poundage payments by you will be made under any such additional terms and 
conditions as the Administrator of General Services may prescribe. 

5. (a) Commencing with the date when the additional facilities are capable 
of producing approximately 1,800 short tons per year and continuing until the 
termination or completion of this contract, and subject to priority delivery as 
may be required pursuant to law, the Government may require you to sell to it, 
or for its account, for the national defense, on thirty (380) days notice, all or 
any part of 100 tons of titanium in sponge or ingot form during each three-month 
period. Titanium sponge for the purpose of this contract is defined as follows: 
a porous form of titanium metal having sufficiently low impurity content (as 
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ifter specified) to contain a pure titanium content of at least 99.3%, con- 
ming to the specifications below. Ingots produced from said sponge shall be 
ble of being processed into commercially useful shapes and finished products. 


CHEMICAL ANALYSIS 


nium content: 99.5 percent minimum. 
mpurities ; 
lron: 0.25 percent maximum. 
Nitrogen: 0.08 percent maximum, 
he combined content of chlorides shall be maintained at the lowest minimum 
unt consistent with good commercial operation. The maximum limitation 
ride content shall be subsequently established by agreement between the 
ictor and the Government based upon operating and storage experience. 
tal maximum impurities: 0.7 percent. 
he hardness after arc melting in an inert atmosphere shall be less than 250 
ers or 61 Rockwell A. 


SAMPLING AND ANALYSIS 


mpling and analysis shall be conducted in conformity with methods and 
wedures established by the United States Bureau of Mines. 

(b) It is understood that you intend, in connection with the additional facili- 
es, to be able to deliver titanium in forms other than sponge or ingot, such as 

ip, sheet, bar, wire or other finished products, forms, shapes, or sizes, and the 

ernment reserves the right upon your becoming able so to deliver to require 
the delivery to it of all such part of said 100 tons provided for in subparagraph 

above per three-month period in any of such other forms, shapes, or sizes 
vhich you are able to deliver. 

(c) After you have made titanium available for sale to industry as provided in 
iragraph 6 and have received and accepted orders thereunder, the Government 
shall have the right to require you to sell to it, or for its account, for the national 
efense, on thirty (30) days’ notice, for each three-month period, all or any part 

the amount of titanium by which the purchases of the Government under sub- 
paragraph (a) of this paragraph 5 and the purchases of industry under para- 
graph 6 fall short of 900 tons for said three-month period, provided, however, 

t sales made to the Government under this subparagraph (c) shall be, unless 
therwise agreed by you, only in the form of strip, sheet, bar, wire, or other 

finished products, forms, shapes, or sizes other than sponge or ingot. 

d) Sales to the Government under the provisions of subpal ‘aph (a) of 
his paragraph 5 shall be at the prices provided in subparagraphs (a) and (b) of 
iragraph 8. Sales to the Government under subparagraph (b) or subparagraph 

of this paragraph 5 shall be at the prices provided by subparagraph (c) of 

paragraph 8. 

6. The quantity by which the Government’s purchases for any three-month 

riod, in accordance with subparagraph (a) of paragraph 5 above, fail short 

the actual additional production for such period, shall be offered and made 
ivailable by you for sale to industry, in the form of sponge (which sponge may 

r may not, as you desire, be in strict accordance with the specification herein 
bove set forth), or in ingot or in such other forms, shapes, or sizes as you may 
reasonably be able to deliver, at your lowest market prices in effect at the time of 
delivery. 

7. While any portion of such advances made to you by the Government or of 
nterest thereon remains unpaid, any quantity of the additional production not 
disposed of in accordance with paragraphs 5 and 6 and not otherwise sold or 
utilized by you may be tendered to the Government during each consecutive 
twelve-month period (the first such period to begin with the date when the 
ulditional facilities are capable of producing approximately 1,800 short tons per 
vear). Such tender to the Government shall be in the form of titanium sponge 
nly, and may not be in excess of 300 tons for delivery in any one month. ‘The 
Government shall purchase, at the price provided in subparagraph (a) of para- 
graph 8, the amount so tendered. The Government shall not be required to buy 
under this paragraph 7, for any such twelve-month period, more than the actual 
lutput of the additional facilities during such period, less the quantity of such 
additional production disposed of in accordance with paragraphs 5 and 6 and 
otherwise sold or utilized by you. The Government shall pay for such sponge so 

dered by crediting the value thereof, at the price set forth in subparagraph (a) 
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of paragraph 8, against the balance of your indebtedness for such advances and 
accrued interest thereon, such credit being first applied to accrued interest and 
then to principal. Upon repayment in full of your said indebtedness to the 
Government and accrued interest thereon, all rights of such tender of titanium 
sponge by your to the Government shall cease. 

8. (a) The price for titanium sponge which you are required to sell to the 
Government under subparagraph (a) of paragraph 5 and which you may tender 
to the Government under paragraph 7 shall be the lower of $5.00 per pound or 
the average monthly market price for titanium sponge, for the month in which 
delivery of such sponge is made, quoted by the Engineering and Mining Journal, 
Metal and Mineral Markets, or such authoritative successor publication as may 
be agreed upon by you and the Administrator. 

(b) The price for titanium ingot which you may be required to sell to the 
Government under subparagraph (a) of paragraph 5 shall be the price for 
titanium sponge to be sold to the Government as set forth in subparagraph (a) 
of paragraph 8, plus the average monthly market differential between titanium 
sponge and titanium ingot, for the month in which delivery of such ingot is 
made, quoted by the Engineering and Mining Journal, Metal and Mineral Mar 
kets, or such authoritative successor publication as may be agreed upon by y 
and the Administrator. 

(c) The price for strip, sheet, bar, wire, or other finished products, forms, 
shapes, or sizes which you may he required to sell to the Government under sul 
paragraphs (b) and (c) of paragraph 5 shall be the lowest price at which you 
deliver such form, shape, or size to any other entity, for the month in which 
delivery is made, 

(d) The Government shall pay for the sponge, ingot, strip, sheet, bar, wire, 
or other finished products, forms, shapes, or sizes which you may be required 
to sell to the Government under subparagraphs (a), (bd), or (ec) of paragraph 5, 
after deducting from the appropriate purchase price as set forth above, the 
aforesaid poundage payment figured for each and every pound of titanium sponge 
so delivered, or used in the production of such ingot, strip, sheet, bar, wire, or 
other finished product, form, shape, or size. 

9. In the event that any part or process of the new facilities shall become 
partially or wholly ohsolescent, or in the event that any improvement in equip- 
ment or process is hereafter devised which is deemed by you to be advantageous, 
and if, incidentally thereto, replacement, acquisition, or addition of equipment 
or process is required, you shall have the right to apply to the Government for 
approval of such replacement. acquisition, or addition to such equipment or 
process. The Government shall have the right to approve or reject, in whole or 
in part, any such change in equipment or process recommended by you. In case 
the Government approves any such change, the Government will advance to you 
such supplemental funds as may he necessary to defray the cost of such change 
Such supplemental advance will be added to the original advances, after deduct- 
ing from said original advances the installed cost of the equipment or process 
so changed, less: (1) accrued accelerated amortization on such equipment or 
process so changed, at the rate set forth in the certificate of necessity which you 
have obtained from the Defense Production Administration; and (2) such other 
depreciation as may have been allowed by the Bureau of Internal Revenue for 
any part of the equipment or process so changed for which accelerated amortiza- 
tion was not authorized: and (3) all reasonably realizable value of the equipment 
or process so changed. Upon completion of the aforesaid calculation, the pound- 
age payment per pound of titanium produced to be paid by you will be increased 
or decreased accordingly, to conform to the adjusted advance. The adjusted 
advance will bear interest at the rate of four percent (4%) per annum, as sneci 
fied in paragraph 3 above. It is not the intention of the parties that any change 
will be made reducing the productive capacity of the additional facilities to less 
than 3,690 short tons of titanium per year, and no such change shall be made 
without the specific written authorization of the Government. 

10. In the event that the total advances made to you by the Government under 
the provisions of paragraph 8 or paragraph 9, plus interest upon said advances 
figured for a period of five (5) years in the manner and at the rate specified in 
paragraph 8 above, shall not total the sum of $15 million, then the rate 
poundage payments hereinabove in paragraph 4 set forth as $0.47 for each and 
every pound of titanium sponge produced from the additional facilities, shall be 
proportionately reduced and thence forth shall be paid as thus reduced unon each 
and every pound of titanium sponge produced from the additional facilities 
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11. In the event that (1) decline in market prices, or obsolescence of any 
equipment or process as to which you reasonably request but do not receive the 
Government’s approval for change, or lack of demand, result in the future in your 
inability to earn a reasonable profit from the operation of the additional facilities, 

i (2) you so demonstrate to the satisfaction of the Administrator of General 

ices, then you shall have the right to tender to the Government the additional 

ilities, with the exception of improvements, additions, or alterations of and 
) present buildings and other fixed installations; provided, however, that, co- 
cidentally with such tender, you shall pay to the Government in cash the fair 
ie of all such of said improvements, additions, or alterations of and to 
sent buildings and other fixed installations as are useful to you. Upon such 
der by you of such portion of the additional facilities, and upon payment by 

1 of such cash in said amount, the Government shall accept such tender of all 

chine tools, furnaces, and other machinery and equipment which are a part of 

additional facilities, and shall accept the payment of said cash in said amount 
payment by the Government to you shall be made, nor shall any liability of the 
vernment to you arise, from or on account of or in connection with such tender 

iyment by you. Upon such tender of said portion of the additional facilities 
| payment of said cash, and upon acceptance of the same by the Government, 
ur obligations to pay any then unpaid balance of the aforesaid advances 

i accrued interest thereon, shall cease; and the Government thereafter 

all have a period of eighteen (18) months within which to remove, and 

n such period shall remove, at its own expense, all said machine tools, 

ces, and other machinery and equipment: provided, however, that the Gov 

ent shall not be or become liable for the payment: of rent or other charges 

the use or occupancy of any space or buildings during said period of eighteen 

(18) months incidental to the storage and removal of such machine tools, fur 
ces, or other machinery and equipment. 

2. In any event, and despite the provisions of parapraph 18 helow, this con 

ct shall terminate upon the occurrence of any one of the following, which- 

er may first occur: 

(a) The production by you of 18,000 short tons of titanium sponge, coupled 
with the full repayment by you of all advances made to you by the Government, 
together with interest thereon; 

b) The full repayment by you of all said advances together with interest 
thereon, before the period of five (5) years shall have elapsed after the date of 
completion of the additional facilities, provided, however, that in such event the 
provisions of subparagraphs (a) through (d) of paragraph 5, the provisions of 
paragraph 6, and the provisions of subparagraphs (a) through (c) of para- 
graph 8 shall continue in full force and effect until the end of said five (5) year 
pe riod: 

c) The expiration of ten (10) years from the date of completion of the ad- 
ditional facilities ; 

(d) The tender by you of the additional facilities and cash in the amount 
aforesaid to the Government, and acceptance thereof by the Government. 

13. The time for performance by you of your obligations under the provisions 
of this order or the formal contract relating to the completion of the additional 
facilities, the operation of the additional facilities, or the production and de- 
livery of titanium from such additional facilities, shall be extended at your 
option by a time or times equivalent to any delay, interruptions or cessations 
occasioned by force majeure (herein defined as any cause which is beyond your 
reasonable control and is not due to your fault or negligence, including, without 
limitation, acts of God, strikes, fires, storms, sabotage, acts of war or public 
enemy, and priority or allocation requirements or other acts of the Federal Gov- 
ernment). The formal contract will set forth the time and manner of notices 
to be given by you of the occurrence and termination of each such force majeure. 

14. All contract provisions presently required by Federal law, Executive Or- 
der, or applicable regulations to be included in contracts of the type herein de- 
scribed, are incorporated herein by reference, and will be set forth in the formal 
contract, as then required. 

15. By the acceptance of this order you undertake to proceed without delay 
to purchase materials, make commitments, and conduct the operations neces- 
sary to produce such titanium. You also agree to enter into negotiations with 
the General Services Administration looking to the execution of a formal 
definitive contract. 
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16. Your acceptance of this order will be indicated by your affixing your sig 
nature to this letter and two copies thereof and mailing or delivering the 
executed original and one executed copy to the Administrator of General Sery- 
ices within ten (10) days from the date of this letter. Such acceptance yw 
constitute this order a contract on the terms set forth herein. 

17. This contract is entered into pursuant to the Defense Production Act of 
1950, as amended (Public Law 774, Sist Congress; Public Law 69, 82d Congress), 
and the Federal Property and Administrative Services Act of 1949, as amended 
(Public Laws 152 and 754, Sist Congress). 

UNITED STATES OF AMERICA, 
$v JESS LARSON, 
Administrator of General Services 

Accepted, August 1, 1951: 

TITANIUM METALS CORPORATION OF AMERICA, 
By H. C. Wiupner, President. 


Funds available, Date: 8/15/51. 
M. SILVERMAN 


AvaustT 24, 1951 
TITANIUM MerTALS CORPORATION OF AMERICA, 
60 East 42d Street, New York, N. Y. 

GENTLEMEN: Under a letter agreement (hereinafter called the “Letter Agre 
ment’) between the United States of America (hereinafter called the “Gove 
ment”), acting through the Administrator of General Services, and Titaniu 
Metals Corporation of America (hereinafter sometimes called the “Corpora 
tion’), dated July 25, 1951, and accepted by you on August 1, 1951, the Gove 
ment will advance to you up to $15,000,000.00. The Letter Agreement and 
formal contract contemplated therein are hereinafter called the “Contract 

Paragraph 3 of the Letter Agreement reads as follows: 

“The Government will advance to you, from time to time, as may be need 
for the acquisition and installation of the additional facilities, with the neces- 
sary improvements, additions, and alterations of and to existing structures, 
amounts which may total to but not exceed $15,000,000.00. All such advances 
will bear interest at the rate of four percent (4%) per annum on the uny 
balance, from the date of advancement.” 

The pertinent parts of paragraph 4 of the Letter Agreement read as follows 
“Such advances, with interest thereon, will be repaid by * * * poundage } 
ments. Said poundage payments shall be made upon the production of each 
every pound of titanium sponge produced from the additional facilities ( 
plied: actually total titanium production as present facilities do not prodne 

titanium) and shall begin to accrue with the first pound of titanium sp 
produced from the additional facilities. * * * Said poundage payments sha 
subject to the provisions of paragraph 10, be at the rate of $0.47 for each 
every pound of titanium sponge produced * * and shall continue for ten (10) 
years from the date of completion of the additional facilities * * *, or until all 
advances with all interest thereon are repaid, whichever event first occurs. Sai 
poundage payments shall be made in cash or by tender of titanium sponge and 
all such payments shall be credited first against the interest accrued to the date 
of payment and then against the unpaid principal. Such payments shall be 
made quarterly, * * *.” 

In further implementation of paragraph 8 of the Letter Agreement the Govern 
ment will make advances to your corporation upon your acceptance of the fol 
lowing additional terms and conditions: 

1. The Corporation will maintain, in accordance with generally accepted a 
cepted accounting principles, separate books and records of the costs incurred by 
you in connection with your obligations under paragraph 8 of the Letter Agre 
ment and the disbursement of the funds advanced therefor. Such books and 
records, together with the supporting data, shall be retained while the Contract 
is in effect and for a period thereafter to be mutually agreed upon by the Gov 
ernment and the Corporation. 

2. The Corporation shall maintain a separate bank account or accounts into 


the 


which the advances made by the Government shall be deposited. It is no 
necessary that the accounts be maintained in the same bank. The Corporatio! 
may establish special sub-accounts as it sees fit for such purposes as machinery 
purchases, payrolls, et cetera. 

3. The Corporation will not commingle such funds advanced by the Govert 
ment with any other funds of the Corporation. 
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{. Kach request for an advance shall be supported by a cash flow sheet show 

‘ the requirements of the Corporation for funds to be advanced. As the in- 
stallation of the additional facilities progresses, the Corporation will also 
furnish a statement of cumulative costs in such detail as is acceptable to the 
Government, 

The Government shall have the right to audit the books and records re- 
ferred to in paragraph 1 above as well as those pertaining to the produetion. of 
titanum sponge and shall have access to the Corporation’s records at all reason- 
able times. 

f. The Corporation shall obtain an agreement from Allegheny Ludlum Steel 
Corporation and National Lead Company, under which they will jointly and 
severally agree to act as surety for the Corporation in connection with the ex 

nditure, in accordance with the provisions of the Contract, of the funds which 

e advanced to the Corpo:ation under the Contract ; and in the event any funds 

vanced should not be expended in accordance with the Contract the sureties 

| jointly and severally undertake forthwith to reimburse the Government for 
such expenditures. 

fhe Corporation will also obtain from Allegheny Ludlum Steel Corporation 
nd National Lead Company an agreement or agreements under the terms of 
which each agrees that, without the prior written consent of the Government, 
it will not sell, pledge or otherwise dispose of or hypothecate its interest in the 
Corporation, 

7. The Government shall have a lien, paramount to all other liens, upon all 
property acquired or contracted for by the Corporation with such advance for 
the performance of the Contract, and upon the credit balance in the special bank 

count or accounts in which said advance may be deposited 

8. The Corporation will purchase and maintain insurance on the additional 
facilities in such forms and amounts as are satisfactory to the Government. 

Paragraph 4 of the Letter Agreement provides that repayments shall be made 
quarterly or at such other time or times as may in the future be agreed upon 
by the Corporation and the Administrator. In order to implement this section 
and to provide for orderly liquidation of the advances, the following additional 
terms and conditions are prescribed: 

\{. The Corporation will keep records of the production of titanium sponge 
on a quarterly basis and shall on the first day of February, May, August, and 
November of each year furnish to the Government a statement showing the 
number of pounds of titanium produced in each of the quarterly periods ending 
respectively the last days of December, March, June, and September 

B. The Corporation will pay the poundage payment specified in the Contract 
is due to the Government, on the same days as it submits its statement of 
production. 

Cc. The Government shall be furnished, on the same quarterly basis as provided 
in A above, a balance sheet which may be prepared by your own auditors; and 
the Government shall be furnished annually with a complete balance sheet as of 
the close of your fiscal year, prepared by an independent auditor. The balance 
sheet required herein shall be limited to the operation covered by this Contract. 

Your attention is directed to that portion of paragraph 8 of the Letter Agree- 
ment which provides that interest on the advances is payable at the rate of four 
percent (4%) per annum. Interest shall therefore be accrued on each advance 
made and for each quarterly payment on the basis of a 365 (or 366) day year 
with varying numbers of days in each quarter 

If the rate of poundage payments is changed, as provided in paragraph 10 of 
the Letter Agreement, or if supplemental funds are advanced to the Corporation 
in accordance with paragraph 9 of the Letter Agreement, this agreement will be 
superseded by a new agreement conforming to the altered circumstances. 

Please indicate your acceptance of the aforesaid terms and conditions by 
affixing your signature to the original and two copies hereof, and mailing or de- 
livering to us the executed original and one executed copy hereof. An extra 
signed copy of this letter is enclosed for your retention. When you return to us 
your signed acceptance of these conditions you should also furnish us with the 
agreement or agreements required by paragraph numbered 6 above. 

Sincerely yours, 
MAx MEDLEY, 
Comptroller, General Services Administration. 

Accepted : 

TITANIUM METALS CORPORATION OF AMERICA 
By H. C. Wicpner, President. 
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7ENERAL SERVICES ADMINISTRATION, 
EMERGENCY PROCUREMENT SERVICE, 
Washington, D. C., September 16, 1953 
Mr. J. S. ADLERMAN, 
Interior and Insular Affairs Committee, 
Senate Office Building, Washington, D. C. 

Dear Mr. ADLERMAN: As requested by you in our telephone conversation yes- 
terday afternoon, there are enclosed copies of contracts DMP-75 (Cramet, Inc.), 
DMP-6 (E. I. du Pont de Nemours Co.), and GS—-OOP(D)-12047 (Titanium 
Metals Corporation of America). You will note that the Titanium Metals con 
tract is in the form of a letter of intent, as it has not yet been reduced to a 
definitive contract. 

The first two contracts are of recent date and the facilities are now under 
construction. No production has as yet been obtained from either facility. 
Titanium Metals Corporation of America attained first production of titanium 
metal from the Government sponsored facilities on October 13, 1951. There fol- 
lows a tabulation by quarters of titanium metal production through July 31, 
1953, the last date for which such figures are available: 


Tons | 
Dec. 31, 1951 25 | Mar. 31, 1953 
Mar. 31, 1952___-. ial 60 | June 30, 1953 
June 30, 1952 71| July 31, 1953 
Sept. 30, 1952_- 92 
Dec. 31, 1952___- Total 


Disbursements through September 30, 1953, will amount to $13,531,000. 

Production from this facility has not been achieved as required by the terms 
of the contract. The matter has been followed continuously and the delay is 
attributable to technological difficulties encountered in adapting the results of 
pilot and prototype plants to the 10-ton-per-day scale of operation. We under- 
stand that approximately 275 tons will be produced during the quarter ending 
September 30, 1953, and more than 400 tons are expected to be produced during 
the fourth quarter. 

If you require any additional information on this subject, it will, of course, 
be supplied upon request. 

Very truly yours, 
JoHn G. Forp, 
Acting Chief, Contracts Administration Branch, Materials Division 


OcTOBER 20, 1953. 
Memorandum to: Senator George W. Malone. 
Subject: Titanium—Union Carbide Corp. 

Mr. I. Stewart, vice president of Union Carbide introduced me to Dr. Augustus 
B. Kinzel, vice president of Electromet and president of Union Carbide Research 
Laboratories, Inc., and Arthur Lytle, director of research for Electromet. 

According to Dr. Kinzel, Union Carbide is operating a pilot plant for the pro 
duction of titanium at Niagara Falls, N. Y. Thus far they have produced 10,000 
pounds of titanium. They are presently expanding their pilot plant to 4 or 
5 times its present size. Dr. Kinzel stated that their process is their trade 
secret and that it differs from the Kroll process. He stated that he was at 
liberty to tell me that their process is essentially sodium reduction but one that 
is not vapor phased. It is an electrolytic process. It is a continual process 
except for one step. Union Carbide process does not require as much electric 
power and it goes directly from the salt to the metal production without any 
vacuum distillation. 

In reply to my inquiry Dr. Kinzel stated that they had been negotiating with 
Mr. John Ford of General Services Administration, formerly of Defense Materials 
Procurement Agency, and he had also had discussions with a special Federal 
committee consisting of Dr. Francis Frary, Curtis, Hunter, and Long of the 
Minerals and Metals Advisory Board of the National Academy of Science. In 
their discussions with John Ford, Union Carbide proposed to put up a 10,000-ton 
capacity plant with their own money at a cost of approximately $40 million 
provided the Government would purchase their entire output for 5 years at the 
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‘e of $5 per pound sponge with a successive reduction on the price of 25 cents 
pound per year, 

Union Carbide have employed two consultants, Dr. Shipman, of Massachusetts 
Institute of Technology, and Dr. Walter Schlecten, of the Missouri School of 

ning at Raleigh, Mo., who are willing to testify as to the worth of the process 

out divulging the process which they are bound not to disclose. They are 

ing to state that in their opinion the Union Carbide could produce the quantity 

| quality specitied. They are willing to meet the present specifications set by 

Air Force in Brinnell-hardness, ete. Ford turned down their proposition 

the ground that the Government could not commit itself to the purchase of 

is Sponge as too much money was involved. About the 15th of October Union 

bide made a second proposition in which it offered to the Government 

100 tons of titanium at $5 per pound for delivery over a 5-year period or less 

| in the event that the Government did not buy this tonnage, the Government 

to pay Union Carbide 85 cents per pound on the amount unpurchased. In 

n, Union Carbide would be willing to spend $40 million of their own money 

building a plant without any Government loan or any other Government 
ssistance. 

According to Dr. Kinzel, Dr. Kroll had once worked for Union Carbide and 

e Union Carbide had the opportunity to accept the Kroll process. They rejected 

n the ground that they did not think it was commercially feasible and they 

e still of that opinion. However, they stated that if they were called at a 

iring, they would rather not be asked to express an opinion that the Kroll 

rocess, in their minds, is not satisfactory. 

Electromet has a contract with Horizons, Inc., and an option on their process. 
Horizons, Inc., plant is located at Cleveland, Ohio, and their office is in Princeton, 
N. J. The president is Mr. Edwin T Goodridge, Horizons, Inc., Princeton, N. J., 

nd the vice president is Mr. Frank A. Howard, 30 Rockefeller Plaza, New York. 
Horizons has two processes: One a so-called double fluoride process and another 
cess called B process. The double fluoride process, in the opinion of Kinzel, 
was too expensive, and the B process, while cheaper than the double fluoride 
process, is still in the early stages of experimentation and the outcome is still 
uncertain. Electromet, according to Dr. Kinzel, is concerned over the estimates 
the demand and to justify their heavy investment of over $40 million they 
uuld like to be assured that there would be a market for their production. He 
expressed keen interest in our hearings to be held in Los Angeles and stated that 
vould very much like to learn the opinions of the aviation industry on how 

ih titanium they could use and at what price they could use it both for 
ilitary and civilian planes. In response to what inquiries they had made as 
ther uses for titanium for the Armed Forces, he advised me that the Water- 

vn Arsenal (N. Y.) under Colonel Meesick had expressed keen interest in 

e use of titanium in howitzer mountings, and their mobile units where light- 
ness and strength are essential. He further stated that the Ordnance Depart- 
ment at Aberdeen Proving Grounds under General Simon had conducted some 
studies on armor plate and that the original reports on the use of titanium for 
armor plate were highly satisfactory, but that later tests were not up to par. 
As far as the Navy is concerned, although titanium is immune to seawater cor- 
rosion, the Navy did not feel that it would have any large-scale plans for 
titanium, since weight-strength ratio is not an important factor on vessels in 
view of the high price of titanium. 

Dr. Kinzel was asked whether he knew of any other companies who were 
interested in titanium production. He stated he understood that New Jersey 
Zine, of Palmerton, N. J. (Jerry Pierce, New York office), were conducting some 
research on the production of titanium, but he is not aware to what extent their 
research has gone. He also understands that Kennicut Copper (Cox, president, 
Jenness, engineer) have indicated some research interest in titanium. He is 

naware of the exact extent. There is also a rumor that Dow Chemical is 
entering the field. 

Dr. Kinzel called my attention to Imperial Chemical Industries, of England, 
who are reputed to have a sodium process and that they have entered into a 
1,.500-ton contract with the English Government in which the English Govern- 
ment has agreed to buy 75 percent of their production at the world market price. 

I advised Dr. Kinzel and Mr. Lytle that undoubtedly they would be called to 
a hearing either in New York or Washington in the course of the next few weeks. 
They stated that they would be glad to attend to throw any light they could on 
the future of titanium. 
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OFFICE MEMORANDUM 


To: Plans and operations. 
From: MCPBS. 
Subject: ANC daily report period: 1530 July 7, 1953-1530 July 8, 1953. 


TITANIUM DOUGLAS AIRCRAFT CO., INC, 


( Unclassified) Douglas’ decision to use titanium in the DC-7 nacelles is paying 
off even better than anticipated. The firewall and approximately 90 percent of 
the primary structural nacelle skins aft of the firewall are of the new high 
strength, high temperature metal (titanium), and it represents the first time the 
material has been used in a commercial aircraft other than in token quantities 
Two considerations entered into the decision. One was the desire to improve 
the strength against temperature characteristics of the engine nacelles. The 
other was to save weight Douglas estimated a weight saving of 200 pounds 
per airplane. Actual saving is turning out to be between 280 and 300 pounds 
This is equivalent to 144 passengers for the entire life of the airplane, a revenue 
factor transforming the $20 per pound cost of titanium sheet into a bargair 
for the airlines. J. R. McGowan, chief project engineer, states that they expect 
titanium eventually to replace stainless steel and other alloy steels in many 
other applications in Commercial airlines. 

Roy A. WATKINS 


OFFICE MEMORANDUM 


To: Plans and operations. 
From: MCPBS. 
Subject: AMC daily report period: 1530 July 8, 1953-1530 July 9, 1953 


rITANIUM TUBING 


(Unclassified) What is probably the smallest size tubing ever drawn from 
commercially pure titanium has been produced at Superior Tube Co., Norris 
town, Pa. Outside diameter is only 0.0455 inch, and wall thickness measures 
0.00225 inch. 

Roy A, WATKINS 


ELASTIC Stop Nut CorPORATION OF AMERICA, 
Union, N. J... Nowember 21, 1953 


Reference: Elastic Stop Nut Corp. letter to R. A. Watkins, MCPB, dated Ni 
vember 21, 1953. 
Subject: Use of titanium alloys in self-locking aircraft quality fasteners. 


Elastic Stop Nut Corp. of America is initiating production of a line of self- 
locking nuts of aircraft quality at the request of two principal suppliers of 
fighter-type aircraft for the United States Government. The material specified is 
titanium alloy. 

The design and development of titanium nuts at Elastic Stop Nut Corp. has 
been in progress for a period of several years on the same basis as has been 
successfully employed in providing high quality aircraft fasteners of conventional! 
and specialized design for a period exceeding 20 years. 

Production capacity is available to supply the needs of the aircraft industry for 
titanium nuts but only with an unusual expenditure of research, development, 
and production facilities relative to that which would be required for a similar 
development and production program in conventional materials. 

The management of Elastic Stop Nut Corp. has expressed their willingness to 
undertake a development program for titanium fasteners with private funds in 
the interest of providing the most satisfactory product possible for the aircraft 
industry, but it will be appreciated if the following items can be clarified at an 
open hearing attended by the principals of the aircraft industry and the United 
States Government. 

1. Is the use of titanium in aircraft being aimed at maximum weight-strength 
relationships and/or the excellent temperature and welding characteristics of 
this material? 
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What steps are being taken to disseminate service experience and research 
ormation on the use of titanium in aircraft? 

1) The problems of accelerated corrosion of titanium in association with 

similar materials has not been made available to this company. 

») Are initial programs for use of titanium fasteners in aircraft almed at 
veight reduction or to obtain experience with production and service use of 

inium? If the former is true, a careful screening of other materials such as 

h strength aluminum is required for most economic utilization of available 
tanium. 

Have material priorities been established for present availability of titanium 
oys? Will suppliers operate under the same priority as prime contractors if 
ch a program exists or is in formation? 
t+. In order to conserve material and to make maximum use of the weight- 

trength advantages of titanium, nonconventional fastener configurations are 
required. Has the aircraft industry considered standardization on a 12-point 
iut of titanium rather than conventional hexagon nuts? 

With the present scrap rates in processing titanium alloys, it is estimated 
hat 2 to 8 pounds of titanium material will be required to save 1 pound of 
reraft fastener weight. At the present price of material and the greatly 

reased cost of processing, is the Government and industry prepared to meet 
the required expenditures? 
6. Exchange of information and research on the following topics is desired 

1) Machineability indexes. 

4) Cold forming of titanium alloy. 
c) Tool clearances in machining and broaching. 
d) Forging temperatures, 
) Cutting and antiseizing lubricants. 
f) Quality of material which can be expected. 
a) Types of successful tooling, carbide or cobalt high speed. 
THE NEw JERSEY ZIN« 
Vew York JS, N. Fa Vovember 
Senator GreorGE W. MALONE, 
Chairman, Minerals, Materials, and Fuels Economic Subcommittee, 


United States Senate, Senate Office Building, 
Washington, D. C. 


My Drar SENATOR MALONE: I duly received your telegram of the 10th instant 
nforming me of the inquiry being made by your subcommittee to ascertain the 
potential demand and value of titanium metal in order to determine whether a 
more intensive effort should and can be made to increase production and reduce 
ost of this material, and inviting me to appear at a hearing on November 25 
to present my views on these matters. 

Our activities in the field of titanium have not included studies on the present 
nd potential applications of the metal. We are a minority partner with Kenne- 

tt Copper Corp. in the Quebee Iron & Titanium Corp. in the production of 
titanium-bearing slag. That project, however, was founded on the purpose of 
upplying slag as a raw material for the production of titanium pigments. If 
ind when the production of titanium metal becomes substantial, of course, Que- 
bec Iron & Titanium Corp. will be an important source of raw material for the 

etal also. 

Qur own investigations and studies have been directed to the development of 

more efficient and more economical method of producing ductile titanium 
netal, but that work is still in the laboratory stage. We have assumed, largely 
from material published by the Government and others and from our general 
knowledge of the situation, that there is a large potential market for such a 

etal at reasonably low cost, though we have not made any studies to determine 
he extent of such market, present or potential. 

In these circumstances, it appears that I have no real information that would 
be helpful to you in pursuing the objectives indicated in your telegram. Our 
iosition was explained to Mr. Holderer by Mr. Newall W. Ellison, our counsel, 

day, and pursuant to that conversation, I understand that you will not expect 

e to appear before your committee on the 25th. 

Needless to say, if you should find in the course of your investigation that 
there is some phase of it on which I might be of assistance to you, I will be 
wholly at your service. 

Very truly yours, 
C. H. Grorer, Vice President. 
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NATIONAL RESEARCH COoRp., 
Cambridge 42, Mass., November 17, 1958 
Hon. GEorGE W. MALONE, 
United States Senate Office Building, 
Washington D. C, 

DeAr SENATOR MALONE: In reply to your telegram of November 10, I will be 
very glad to appear before the Minerals, Materials, and Fuels Economie Sub 
committee on November 25 at 10 a. m. in an effort to assist you in the study of 
problems associated with the increased production and reduced cost for metallic 
titanium. 

Activities of National Research Corp. in the titanium field are directed prt- 
marily toward the development of new processes for the production of titanium 
from titanium-bearing ores. For some years we have also been concerned with 
melting and casting of titanium and titanium-rich alloys and small-scale pro- 
duction of shape castings of titanium. All of our work relating to the develop- 
ment of new commercial processes for titanium production, which was initiated 
in 1944, is now undertaken on a partnership basis with Monsanto Chemical Corp 
Programs of both of our organizations in this field represent a substantial por 
tion of our respective research activities and these have been undertaken at our 
own expense without any Government assistance. 

Very truly yours, 
RicHARp S. Morse 


CURTISS-WRIGHT CORP., 
Wood-Ridge, N. J., February 5, 19! 
Hon. Greorce W. MALONE, 
Chairman, Minerals, Materials, and Facts Economic Subcommittee, 
Committee on Interior and Insular Affairs, Senate Office Building, 
Washington, D.C. 

Dear SENATOR MALONE: With reference to my testimony before your commit 
tee, I believe the thermal barrier begins to cause trouble with aluminum at 
approximately 900 miles per hour and that titanium is superior in that it is 
good for use up to speeds of 2,500 miles per hour. 

Our best estimate of the requirements for titanium in the near future for the 
5 engine companies in the United States is a minimum of 6,000 pounds per month 

Respectfully, 
Roy T. Hurtey. 


DEPARTMENT OF THE AIR FORCE, 
OFFICE OF THE SECRETARY, 
Washington, September 17, 1953. 
Hon. GeoreE W. MALONE, 
United States Senate. 

Dear SENATOR MALONE: I refer to your recent inquiry concerning the electric 
power requirements for processing and producing titanium. 

Typical power requirements for producing titanium based upon the Kroll proc- 
ess are 20 kilowatt-hours per pound of titanium sponge. Overall power require- 
ments to produce the finished ingot is approximately 26.4 kilowatt-hours per 
pound. This figures includes total plant-power requirements. The process used 
by the Titanium Metals Corp. and Du Pont is the Kroll process or proprietary 
modifications thereof. The attached chart serves to demonstrate one of these 
processes. It should be noted that of the 20 kilowatt-hours necessary to produce 
the titanium sponge a substantial portion is used in the reduction of magnesium 
Magnesium requires about 10 kilowatt-hours per pound. 

There are many other proposed methods for producing titanium. Most of these 
proposals are based either upon further modifications of the Kroll process or the 
electrolytic method. Although there are no facilities producing titanium by the 
electrolytic method, it has been estimated the power requirements will be from 
10 to 15 kilowatt-hours per pound of sponge, depending upon the particular varia 
tion of the electrolytic method that is employed. This figure is exclusive of power 
requirements of the plant, such as heat and light. 

A number of other different reactions have the possibility of producing titanium 
The individual reactions represent variations of the basic processes of therma 
decomposition, chemical reduction, and electrolytic reduction in fused salt of 
organic media, of various titanium compounds—oxides, nitrides, sulfides, and 


halides. 
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We do not know how many processes have been proposed to the General Services 
A nistration, but we are informed that the following companies are interested : 
Kennicott Copper Corp., Kaiser Aluminum & Chemical Co., Union Carbide & 

irbon Co., Horizon Titanium Co., Monsanto Chemical Co. 

is a pleasure to provide you with this information. 
Sincerely yours, 
Jor W. KELty, 
Brigadier General, USAF, Director, Legislative Liaison. 


FLOW SHEET — TITANIUM METAL 


Titanium Ore 
Chlorine, Coke 


Reaction 


Condensation 


agnesium Chloride 
Ti Sponge (Crude) 


Ti Sponge (Pure) 


Sized Ti Metal 
Ready for Shipment - 
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STRUCTURAL CONSIDERATIONS AND APPLICATIONS FOR THE USE OF STEEL AND 
TITANIUM ALLOY ExTRUDED SHAPES IN MODERN ATIRORAFT 


By Keith A. Wilhelm, Production Design Engineer, Lockheed Aircraft Corp, 
California Division, Burbank, Calif. 


Summarizes structural requirements leading to use of high-strength materials, 
including metallurgical and physical properties. Discusses application of ste 
and titanium extrusions and points out problems to be faced in production, 
fabrication, and assembly. 

The fiftieth anniversary of the first powered heavier than air machine is being 
celebrated with the usual rash of speculations and predictions concerning the 
future of the aircraft industry and the remarkable sizes, shapes, and perfor 
ances of aircraft missiles and rockets of the future. 

It seems appropriate therefore in this atmosphere of appraisal and predi 
tion to discuss the structure that ‘!s being propelled so far, so high, and so fast, 
and to examine the applications of hot extruded ferrous and titanium alloys. 

sy way of definition and to indicate the scope and compass of the structure, 
weight is a useful perameter to use, especially since the success of any aircraft 
is so fundamentally tied to its weight. The structural weights of over 60 
types of aircraft in service today are shown in Figure I. This weight by 
definition, includes the entire airframe, including the wings, body, tail, landing 
gear, controls, and supporting structure but excludes power plant, instruments 
trim equipment, and “useful load.” It is obvious that structural weight is 
important part of the aircraft, ranging from 22 to 46% of the total weight. This 
percentage of structure to total weight is increasing; for instance, in the 
15 years for fighter aicraft the structural weight to gross weight ratio has 
increased from 30% to 42%. The same growth occurs to varying degrees to 
bombers, transports, and other types. The importance of the structural weight 
is, of course, due to its effect upon the ratio of gross weight to load weight 
(military load in the case of fighters, bombers, ete.) and in turn, its effect o1 
performance, especially if configuration, power, and fuel are fixed. This latter 
effect is shown in Slide II for a supersonic interceptor type aircraft having 
nominal excess thrust. The severe loss in performance characteristics resulting 
from a slight increase in gross weight (the resultant of structural weight in 
crease) points out clearly the necessity for minimizing structural weight. 

Basically the problem of aircraft structural design is no different today than 
it was when powered flight began. The airframe structure must be just the 
amount that is necessary and sufficient to do the job. To the fundamental 
problems of safety, weight, and cost have been added a few which result from 
higher performance, 


ELEVATED TEMPERATURE 


One of the demands upon the structure of any aircraft is that it shall be 
strong, durable, and light in its temperature environment. Those areas which 
were exposed to higher than room temperature heat applications have, up to 
the present time, been adequately protected by ingenuous cooling, by minor 
reductions in material allowable stresses, and by limited use of heat-resistant 
materials. These compromises generally resulted in minor weight penalties 
but introduced few major complications, 

The problem appears not to be so simple much longer however, because at the 
speeds for which new aircraft are being designed the entire aircraft is sul 
merged in a boundary layer of heated air. The temperature rise resulting from 
these higher speeds is plotted in Figure 8 and it will be seen that as speeds are 
pushed upward, the structure is bathed in very warm air indeed. 

The chief concern to the struetural designer is the effect of elevated tempera 
tures on materials and on structure. Among the many effects of high tempera 
ture are 
On the material 

Hot strength at temperature 

Hot strength after long time exposure to elevated temperature 

Cold strength after various exposures to elevated temperature 
Corrosion protection during and after exposure to elevated temperature 
Creep properties (temperature and/or load intermittent) 
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sfructure 


Distortion of aerodynamic contour due to nonuniform heating 
Strength and stiffness under nonuniform temperatures 
Overall strength and stiffnes t high tempe! 
Plus many variant the above. 
onsiderable ‘ 
n of the 


quantit , ata | avaliianie So that, l neral, account can 
j 


! f tli change in physical ‘opert f the material at vated tem- 
tures and, as will be discussed ul ! naterials 
h have comparatively high strength/weight efficiency at ‘vated tempera- 
is true, however, that at any appreciable temperature above room 
ure, all other things being equal, the structure must be heavier than 

. 


be necessary and sufficient for normal temperature environment. It 


is 
er to say then that the effects of elevated temperature are assuming an ever 
sing importance in aircraft structure 


STRUCTURAL FATIGUE 


phenomeno! h hi umed growil I irtance in aircraft design 

uctural fatigue. This ha ome about lt ' the steady reduction 

mservative rs il the increased utilization of modern aircraft 
terms of service life and loading and in the exploitation of new 


and stronger 
erials. The fatigue properties of these materials, howe 


generally have 
il properties 
rhe higher strength alloys in many cases, have shorter service life when desig! 


] 


nereased proport ionally with the 
ied 
he same static strength than weaker materials. It may well be that higher 
le properties often will not be fully exploited in structures loaded repeatedly 
nsion, and this means that this consideration will necessitate added struc 
il weight above the amount that would otherwise be optimum. Fabrication 
ethods producing residual tension stresses are being avoided by hot forming 
d by other means because such stresses can result in fatigue difficulty even 
n members whose service loading is normally compressive. 
STRUCTURAI 
In the past, aircraft structures have generally been designed for certain 
rength levels, and the stiffness of the structure that resulted has usually been 
dequate. Occasionally some added weight has been necessary to provide in- 
reased stiffness over and above that inherently present, but these have been 
exceptional cases. Hence, it may be said that strength considerations dictated 
the weight of the structure. Higher speeds, thinner wings, stronger materials and 
design refinements have altered this situation necessitating more and more at- 
ention to stiffness consideration. While flexibility is not always undesirable, 
t usually has undesirable effects. Provision of this additional stiffness for 
ninimum weight generates a new and interesting structural problem. The cardi 
principle of structural design, that to provide maximum strength for minimum 
zht the stress should everywhere be constant and as high as possible, does 
apply in the case of design for a maximum stiffness to weight ratio. This 
ustrated in Figure 8, for the simple case of a varying twist on a tapered tube 
ith varying wall thickness. It will be seen that the optimum distribution of 
kness for this tube differs depending upon whether the criterion is strength 
stiffness. Since there are always requirements for strength, the structural 
lesigner must provide the structure which has both the necessary strength and 
ffness but least weight. 
STRUCTURAL MATERIALS 


Having discussed a few of the structural phenomena, some of the techniques 
d methods available for efficient structure design, it is now in order to speak 
the structural materials available. Figure 14 shows a rough historical record 
the specific strength of the principal aircraft structure materials over the past 
00 years. At the beginning wood was the optimum material for air frame con 
iction and it has been used very successfully in many airplanes since. This 
gical because it compares favorably on a strength weight ratio basis with 
f the modern metal However, wood fell by the wayside because of the 
able law that the aircraft must be as large as possible on the inside and as 

ll as possible on the outside; volume considerations alone have precluded 
d in high performance aircraft. This fundamental demand for the structure 


occupy as small a space as possible is once again bringing about an important 


~ 


39888—54—pt. < 13 
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change in construction methods and materials as wings become thinner and loads 
become greater. Figure 15 shows the distribution by weight of the principal 
materials in a current fighter type airplane. Here it will be seen that aluminum 
alloys in structural applications is roughly ¥3 of the weight empty, or about 75 
percent of the structure itself. A very similar distribution is found for trans. 
ports and bombers. Yet a significant fraction of the structure is composed of 
other materials and this must be included in any discussion of structural ma- 
terials. Figure 16 presents the specific tensile strengths of the principal 
structural materials available for aircraft structures. Some of the materials 
shown have been in use for some time. 

Structure in the airframe is loaded in compression as well as in tension, an 
a comparison of materials must be made for this condition. Figure 17 shows 
a comparison based upon assumptions of optimum configurations, and indicates 
that in the high loading range high heat treat steel and titanium alloys compare 
favorably with high strength aluminum alloys. 

INTEGRALLY STIFFENED STRUCTURES 

A development in the utilization of aluminum alloy has been the integrally 
stiffened structure. This development has been as a result of a demand for 
simplified low weight/high strength structure, higher loads and more compa 
structures presage an increased use of this technique. The inner wing, box 
heam, lower surface of the Constellation airplane serves as an example to illus 
trate this type of structure. A comparison of some of the features of this st1 
ture with the conventional structure which it replaced can be seen in Figure 19 
The important structural advantages are: improved fatigue properties, reduced 
shear lag and simplified sealing. Important fabricating methods, such as 
forging, progressive forging. and extruding, hold promise of even more econo 
ical production of similar structures. There are many other applications 
integrally stiffened design which could be cited, but let it suffice to savy tl 
this type of construction is a powerful tool for structures of high performance 
aircraft. 

HIGH HEAT TREAT STEEI 


In the field of aircraft steels, the utilization of extremely high tempers h 
been deterred in the past by the fear of reduced ductility, impact resistance, and 
fatigue life, as well as increase in fabrication difficulties ; however, experimental 
work on SAE 4840 steel at the highest level at which it could consistently be 
tempered, shows that while there is some reduction in ductility and impact cor 
pared to previously used tempers, these qualities are still quite satisfactory and 
there is a large spread between yield and ultimate tensile strengths, which 
feature is helpful in stress redistribution. Figure 20 illustrates this. It als: 
shows that the notched endurance limit in percent of ultimate tensile strength is 
superior at the hich heat treat level, and this means that at this temper the 
material when fully exploited in static tension will give as good service life a 
structures similarly designed at lower heat treat values. Fabrication difficulty 
has been increased but still lies within the practical range. This material 
promises to afford substantial gains in bending and tension applications and as 
loading intensities increase and structural space decreases applications of this 
material in compression structures are likely to prove efficient. 


TITANIUM 


Earlier in this discussion the problem of temperature effects on the structure 
was cited. It has been said that the temperature problem is the next big hurdle 
for high speed flight: analogous to the so-called sonie barrier. One materia 
which offers much to the solution of the difficult task of providing strength 
weight efficiency at elevated temperatures is titanium. Having remarkable 
resistance to corrosive attack and excellent properties at elevated temperatures 
titanium is a highly attractive structural material. Figure 21 presents the 
basic physical properties for commercially pure titanium sheet at the tempera 
tures for which titanium appears applicable. Figure 22 shows one of the many 
titanium alloys, Rem-Cru RO130A where the tensile strength/density factor at 
temperatures up to 1000°F is shown and compared to several other materials 
Based on this simple criterion, titanium is the most efficient structural materia 
for a very wide range of temperatures and has a strength/weight ratio at 


1 


moderately high temperatures comparing favorably with that for the more 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 663 


on materials at room temperature. The tensile properties of two other 

um alloys are shown in Figure 23 and 24 illustrating some potential aging 
tempering possibilities as well as some interesting combinations of strength 
ductility. 


FUTURE MATERIAL POSSIBILITIES 


Ingenuity and material development and adaptation have resulted in a list 
aterials available to the structural designer such as never before in history. 
a few have been touched upon in this discussion. Many other materials 
ittractive stractural properties are likewise currently at hand. Important 
opments are underway leading toward the utilization of still others such 
as ceramics and sintered carbides. Nuclear physics reveals that materials as 
we know them consist mostly of empty space while the nucleus itself is packed 
mass at the fabulous rate of approximately two billion tons per cubic inch 
hat untold strength may some day result when we determine the secrets of 
itomie binding. (Fig. 25.) 
the foregoing discussion has touched on some of the problems involved as 
is structural design is concerned. Mention was made of some of the general 
hods and materials available to make possible efficient structural design. A 
eral summary therefore is in order which points up the following: Good 
ure, incorporating resistance to elevated temperature, light weight, rigid 
strong, and requiring a very minimum of space, yet producible within a 
nable cost, requires the use of higher strength materials in the most efficient 
er. I would be deligted at this time to propose that the hot extrusion of 
and titanium alloys is the panacea of all the problems confronting the 
er—unfortunately it isn’t; but to some extent, this method does offer a 
nercentage of the answers. Within the limitations of materials at hand 
1 anticipation of a reasonable amount of improvement in powered flight, 
se of steel and titanium extruded to complex shapes will result in light 
it, strong, efficient structure. As pointed out before, the concept of inte- 
y stiffened structural panels has proved to be advantageous. In fact to the 
nt that one particular airplane now using this type of aluminum alloy 
ture could not be redesigned with conventional structure and still carry the 
s for which it is now designed. The same aircraft could however be rede- 
d to use high heat treat steel or high strength titanium alloys and perhaps 
e the inherent qualities of these materials with a resultant saving in weight 
iprovement in structural efficiency However any such redesign would have 
take into consideration the fabrication and production problems involved in 
ise of these high strength materials. Structural parts now machined from 
te stock of aluminum alloys cannot practically be machined in a similar 
on from high strength steel or titanium, that is if we consider cost as a 
ion of practicality. 
this point I will discuss in review the application of hot extrusion of steel 
and titanium alloys for the airframe structure and will point out how this 
prime fabrication process may solve, to a degree, the problems raised by struc- 
tural temperature, weight, and other considerations. 


We aht 


the use of extrusions, the highest possible degree of structural efficiency 

be obtained. The right amount of material at the right place can more 

be achieved by extruding than by any other of the common fabrication 

hods. Sharp fillets, undercuts, thin and thick adjacent areas all are possible 

convenient to the extrusion technique. The elimination of forging draft, 

hine cutter radius allowances, sheetmetal bend radii limitations, and excess 

material to provide for attachment by welding or mechanical fasteners, lead to 
lighter weight structure and consequently to better performing airplanes. 


Temperature 


» use of extrusions to provide more efficient structural design coupled with 
e ability to produce efficient and desirable shapes from temperature-resistant 
iterials is a most important tool to meet the problems encountered at elevated 
temperatures. Distortion due to nonuniform thermal expansion can be mini- 

zed through homogeneity of structure, i. e., skin stiffeners and beam members 
an be produced from identical materials and in many cases in one piece. This 
attractive feature not only reduces the problem of thermal conduction but also 
provides heat-resistant structural materials impractical to produce by other 


processes, 


t} 
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Structural fatigue 


Extrusions of steel and titanium so far produced exhibit fatigue propert 


st as good as comparable bar and rod and considerable improvement 
p More in rt wever, to fatigue life of the airframe itself 
ial elimination o i rations occasioned by th 
truction of earlier itional desig! Che trend toward 
lurther reauce Ms main pre 
goes far to red 


especially in wing « 

f extrusions Referring 
ving twist on a taper tube 

an ideal structural shape 

th converging and varying skin 

truded shape i ot only desirable but is within the devel 

ion nsol ‘ tructural rigidity is concerned, there 
; g structural flexibility where the 

th time ie significant factor. These transient or d 
are generally a problem on larger, more flexible aircraft ar 


cented by thin wings, large overhanging masses such as cells 


wing Chere is well-founded belief that use of a rather dense highly ef 
type of skin structure such as that which could be achieved by extruding, 


the simplest and most effective answer to the problems arising 
Structural mate 


The toughness and hardness of the materials which must be considere 
cludes the economic fabrication of these materials by the conventional m 


ig, forging, drawing, or machining Extruding not only is the last 1 


nde is an economical means of producing to a desired shape those 


| 
rials which are virtually impossible to produce by any other means I} 
no doubt but that the problems involved in straightening, forming, heat-tre 


lt for extruded products, but may 


and processlil will be no more difficul 
be simplified by the use of extrusiol 
issembly 


The elimination of fasteners, the effective use of materials, the red 


number of parts, and the inherent integrity of extruded shapes, panel sex 
and other f 


orms of structure opens wide the field of application for 
extrusion process. The use of extrusion fulfills our requirement that 
frame structure must be as small as possible on the outside and as large 
ible on the inside 


Throughout the discussion which has taken place today, we have me 
‘ursorily the use of high heat-treated steels in aircraft structures and we 
inted out that hot extrusion is a suitable method for producing desirable 
from these sume high heat-treated steels. I feel that it is in order to « 
very brietly some of the research which must be done before we are “in bed 


these materials 
IES AND PROCESSIN( 


(a) Hudrow embrittlement recognized that, in ge 
effects of hydroge n absorbed il el during cleanin and 
increases With increasing strength and increasing carbon cont 
methods of evaluating and controlling hydrogen embrittlement 
a major area of investigation 

(b) Fatigue The behavior of high-strength steel under alternating lk 
of prime importance in design and application, since full utilization of in¢ 
tensile strengths cannot be realized if fatigue properties do 1 corres}io 
iIncreiuse 

(¢ lieat treatment Effect , 9 crostructure a? ypert Propet 
treatment is mandatory to obtain optimum properties in high-strengt! 


Many phases of heat treatment and its effect on properties m1 be stu 


order to control microstructure, especially i! ar i affects prope! 
elevated te Inperatures 
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pact properties As the strength level of steel increases, the toughness 
iled by notch bar impact tests generally decreases Most steels exhibit a 
ss minimum at tempering temperatures close to 500° I This phenom 
nd the impact behavior of steels at low temperatures must undergo 
h investigation. 
atic notch bar properties There has been increasing interest n the 
static notched bar tensile tests as a means for evaluating structural in 
f steels As the tensile strength of steel increases, the notched strength 


ise due to restriction o lastic flow in areas of stress con 


ess structure The ability to withstand constant high 
and to resist growth (creep) un i loads will be important factors 
if the high strength steels 


properties anc properties oF heavy sections It is recognized 


operties of steel in large sections may be different from those measured 
specimens from small bar stock Directional properties transverse 
mgitudinal also become important at high strength ranges 
peenin Ikxxtensive use of shot peening as a method of improving 
operties of high strength steel parts and in preventing or reducing the 
hydrogen embrittlement must be studied. Along the same line, the 


hot peening when used as a I ng method must be investigated 


me properties In addition to test-wi k®h as fatigue, impact 


structural integrity, and processing studies to develop opt 


treatments, ete., st uy properties used direct 


be established 
2. STUDY OF FABRICA 


se of the high hardness involved, extensive investigation must be made 

establish proper machining, grinding, forming, welding, and mechanical fasten 
lLiniques to utilize high strength steel products 

Vachining.—The machining of high heat treat steel has presented prob- 

! ver strength levels. Proper design of 

t and tooling, as well as determination of optimum feeds and speeds 

as the effect of machining operations on properties must be investigated. 

Grinding Grinding may often be the only practical method by which 

trength steel parts may be reduced to final dimensions. Because of in- 

1 


usually associated with the lov 


susceptibility to stress crack in the highly hardened steels, special 

ques must be evolved. 

l'orming.—Techniques involving the forming of high heat treated -steel 
may be similar to some degree to the techniques involved in forming 

num without the advantages of forming a precipitation hardening type of 
Extensive investigation and development of equipment for stretching, 

drawing, forming must be conducted. 

acting control of welding times temperatures and materials must be 

to produce satisfactory high strength welds. Much research work 
ired for spot, flash, and pressure welding techniques 


TESTING OF COMPONENTS AND SERVICE EXPERIENCE 


ice experience on parts heat treated above the 260,000 psi level is non- 
tent. Adequate testing means must be developed to predict service life and 
always the case, the final and most important phase of the development in 
se of a new material of this nature is the testing of parts under simulated 
ce conditions, 


4. STEEL COMPOSITION FOR USE AT HIGH STRENGTH LEVELS 


hereas 4340 (nickel-chromium-molybdnum) has been used in the majority 
es for structural parts at strengths in excess of 200,000 psi, strength levels 
now are being pushed toward the 300,000 psi ultimate range and several other 
steel grades are being evaluated for these applications. 
High silicon steels.—Raising the silicon content of alloy steels increases 
stance to tempering allowing the use of relatively high temperatures with 
strengths 





666 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


(b) Modifying 4300 series composition—This nickel-chromium-molybd: 
steel alloy series exhibits ductility and toughness at high hardness levels gen 
erally superior to most of the other standard analyses. Some steels being in- 
vestigated generally involved additions of silicon, titanium, and boron. 

(c) Boron steels —As a means of conserving critical alloying ingredi 
special steels containing reduced amounts of nickel-chromium-molybdnum but 
with boron added to restore hardenability have been developed as_ potent 
alternates for standard grades. The three most important steels of this n: 
are the 9SB40, 4340 with Boron and S6B45 

(d) High carbon steels Some investigation is in order on alloys such as 435 
and 4360 to evaluate the possibility of using isothermal heat treatment to ob 
the 260 to 280,000 psi range and to explore the higher strength levels which the 
relatively high carbon content steels are capable of obtaining. 

(e) Rare earths.—A study of the effects of rare earths on high strength ste 
is being conducted. 

Many of the items thus outlined are being investigated at present. Some 
them will require more extensive investigation than is presently anticipated 
None of the problems are insurmountable; we were able to solve the prot 
involved in extruding hot steel through steel dies and there is no reason at 
to believe that we cannot solve these. 
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PLANNING AND DEVELOPMENT STAGES OF A PROGRAM To INVESTIGATE Hot 
EXTRUSION OF AIRCRAFT STRUCTURAL COMPONENTS 


Howard Benjamin, group supervisor, production methods group, production 
engineering department, Lockheed Aircraft Corp., California division, Bur- 
bank, Calif. 


This paper summarizes the initial planning and selection of applicable shapes 
r hot extrusion of steel and titanium alloys. It presents historical back- 
ind of hot extruding progress and shows examples of e nie advantages 
ruing through application of this prime fabrication method to aircraft com 


ponents, 


Steel extruding has been of some interest to industry for over 60 years. Pat- 
ts covering the extrusion of steel were granted in the United States as early as 
803. Many patents have been issued during the intervening years and some 
ial extrusion has been done. Notable is the work done in Germany as early 
s 1935. Steel tube bloonrs were extruded on heavy vertical, mechanical presses 
d subsequently rolled and drawn into final shape 
The great difficulty inherent in extruding hot steel through steel dies caused 
a lapse of interest, and development of this art into a practical method of pri 
ivy fabrication was sporadic. It was not until the French organization, In- 
dustrial Committee for Extrusion of Metals (Comptoir Industriel d’Etriage et 
Metaux) attracted attention by the announcement of the Ugine-Sejournet glass 
bricant process that any great interest was aroused in the airframe industry 
til this time there is little evidence that structural shapes had been attempted 
most of the interest was centered around the production of tubing and tube 
blooms. The French process not only promised the possibility of obtaining 
ipes, but also made use of horizontal hydraulic presses similar to those already 
use in this country for the extrusion of nonferrous alloys From the time 
the announcement of the Ugine-Sejournet processes in 1944 until the present 
ere has been steel extrusion development work carried out in this country, 
here again most of the interest was directed toward the production of tubes 
ibular parts. With the advent of subsonic and supersonic type aircraft 





















674 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 





and with both space conditions and operating temperature 
more and more critical, it was necessary that the airframe 


limitations becoming 


manutacturer 
additional attention to the use of steel and titanium alloys for structural] 
conrponents of aircraft. In nearly all cases the use of 


complex cross-secti« 
shapes became desirable; however, as is the case with most aircraft productior 


2 e 


usage involved tonnage quantities lower than is ordinarily encountered in norma] 


steel fabrication processes It became necessary for the airframe manufacturer 
to consider every possible method of producing these shapes and a full investi- 
gation was made of progressive forging, het rolling, Crawing, continuous 1 
chining, and combinations of the above rhe results left much to be desi: 
For high production fabrication methods such as hot rolling, drawing, ete 
initial tooling cost and production setup costs were so great as to make such 


methods impractical. In methods such as machining, progressive forging, etc., 
the actual operational cost as well as the material waste involved made these 
methods far from economical. The results of this investigation, coupled with 
the optimistic reports concerning the French extrusion process, caused Lockheed 
to start a program of investigation into the limitations of this process and 
determine the shapes which could be produced for our use. 


PLANNING 


During this same time another program, Extruded Blade Development Program, 
AMC Contract AF 33(088)—-9355, was initiated by the USAF Industrial Planning 
Division and Curtiss-Wright Corporation. This program covered the develop 
ment of materials, tools, methods, and techniques for extrusion of tapered steel 
tubes suitable for manufacture of hollow steel propeller blades, and indicated that 
there were unlimited possibilities for extrusion of other complex shapes in steel 
or other materials. 

A first proposal outline was made by Lockheed to AMC in Jnly 1949 in which a 
request was made to supply data obtained from Germany (Schloemann, Mannes- 
man, ete.) and any other late and authoritative information on the steel extru 
sion process. This request ultimately resulted in the issuance by the USAF AMC 
of contract AF 33(038)-23981, steel extrusion experiments on airframe compo- 
nents. This Contract became effective May 29, 1951. 


SELECTION OF APPLICATIONS 





A survey of representative production Air Force strategic 


airplanes, as required 
by Phase I of the subject contract, was made to locate 


and evaluate specific 
production parts which could be produced as extrusions. An attempt was made to 
select parts which were sufficiently long or which had multiple usage so that the 
potential demand for the extrusions was great enough to result in production 
quantities. Consideration was also given to the saving in material as compared 
to the current production method of manufacture and to the possible reduction in 
fabrication time 

Airplanes investigated in the search for extrusion applications were: Boeing 
B-47 Bomber. North American F-86 Sabre fighter, Northrop F-89 Scorpion fighter, 
Lockheed F-—94 all-weather interceptor. 

Contacts were made at Consolidated-Vultee Aircraft Corporation, Chance 
Vought Aircraft Corporation, Glenn L. Martin Company, and McDonnell Aircraft 
Corporation and, as a result, several drawings were submitted for incorporation 
in the survey. 

All parts were segregated according to the general configuration of the er 
section. 


Several distinct families of shapes became apparent as the tabulation 
of parts progressed, a summary of these being given herewith: 


Number of 

parts in 

3asic shape: Jamily 
H Section-— aaa cama aE tains 7 heat ca ‘ $ 
Channel section_- sale shail ech Dusiase caleba Sahai 8 
T Section ates ‘ il a cat iain , mee } 
Angle Section 2 


The parts selected for inclusion covered a wide range of design and included 
those fabricated from sheet stock, those machined from bar or plate, and those 
starting from forgings. A wide variation in size of cross section existed in the 
parts selected, ranging from areas of 0.016 square inches for the smallest part to 
35.15 square inches for the largest part. 














PERFECT THD TO HERE 


xe NO THREAD RELIEF 


| 
THD 1/2-20 NF-3 t | 
PER SPEC AN-S-126 | 
CHAMFER TO DEPTH ae 

_SUMMARY | 


OF THD, 
| RAW ST STK) MAT. | FIN. |COMPARATIVE 


| WT. RMVD WT) COST 
LBS. INS |LBS 


a B06 | 16 |L73| $609 


PART | 
LINE REAM ° a 206 |i6 |\73| 3.19 
\ PART | 1 I 


HOLE THRU 


MATERIAL- 4130 STL.-HT I80000-200000 PSI. 


BAR STOCK EXTRUSION 
MATL 40 MATL 37 
MACHINING 1.35 MACHINING .68 

TOTAL $1.75 TOTAL$1.05 


FITTING-CLEVIS 
FITTING— TENSION 


GROUP II PART: Although considerable machining is required the savings in 
material and roughing cuts results in overall finished GROUP I PART: A minimum anount of machining is required to produce 
part savings. this part from a steel extruded shape, 
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Summary of maximum and minimum dimensions 
Inches 
im thickness of section - 0. 032 


im thickness of section . 1. 00 


im overall dimension of section , » do ae 
um length of part---_~-- , : ‘ . aes Che Oe 


nalvsis of each part indicated tw ipproaches to the d opment of an 
on having equivalent structural propert The simplest and most direct 
is to extrude a section to the exact I ions and cross-sectional 
f the finished part. Some parts cannot be handled this way, due to antici- 
nitations of the extrusion process or due to the design of the part itself, 
ch case the extrusion must have various deviations from the final part 
section and then be altered by a subsequent operation such as machining 
l-drawing 
dingly, the final tabulation and summary of applicable production parts 
et up on this basis. Group I included parts extruded to final shape, and 
» II included parts which could only be extruded to a modified shape and 
ollowed by other operations to produce tapers, changes in section, and 
r irregularities (fig. 1). A third group was added to include parts appli- 
e to future designs after the completion of further development work. 


EXPERIMENTAI DEVELOP MENT I SPECIFI¢ SHAPES 


1 the compilation of shapes from Phase three parts ‘re selected for 
nental development (fig. 2) ; » were selected so th: he extrusion 
h part became more difficult from one section to the next (fig. 3). 
necessary dies were built to produce each of the three parts and develop- 
work was conducted using 8630, 4340 stainless steel, and three selected ti- 
1 alloys. In conjunction with this work additional investigation was made 
effect or limitation of the following items: 
Complexity of cross-sectional shape 
Minimum thickness limitations 
ffect of adjacent thick and thin sections. 
ffect of extrusion die entrance angle and length of bearing surface on flow 
tions of the material. 
ugh parts were extruded to supply material for physical properties includ- 
timate tensile, tensile yield, and elongation in both longitudinal and trans- 
» directions, compressive vield, notch fatigue, and microstructure analysis. 
gue properties were evalu:ted for steel extrusions at high heat treats; 8360 
t 180 KSI and 4390 at 280 KSE. 
\t the offset of the program, it was recognized that several basic items would 
to be established before any successful extrusion could be expected Conse- 
, the test program included the following: 
Evaluation of lubricants. 
Determination of optimum extruding temperature. 
Determination of physical properties as a function of extrusion ratio 
Determination of limitations on slenderness ratio. 
first three items were adjudged on the basis of rounds, with extrusion 
s ranging from 10 to 100. The fourth item involved a special shape designed 
ww varying relationship of thick to thin adjacent areas. 


E 
I 


Hor EXTRUSION OF ALLOY STEEL AND TITANIUM SHAPES 
(By G. A. Moudry, Harvey Machine Co., Inc., Torrance, Calif.) 


sentation prepared for the Production and Resources Division, United 
ites Air Force Air Materiel Command, Wright-Patterson Air Force Base. It 
marizes the investigational work completed by The Harvey Machine Co., 
toward the end of establishing production procedures and determining 
tallurgical characteristics of extruded titanium and steel alloy shapes 


s a distinct honor to be before this gathering today—not only because of 

gh calibre of the audience, but because the very fact of your presence attests 
nterest in the subject and the success of the project under discussion. 

in aluminum man, it seems almost heretical to discuss the competitor 
titanium and steel. However, we at Harvey realize the limitation of 
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aft construction when faced 
aircraft of today 
ructural material for the aire: 
es up to approximately 2/ 
which will perform 
we have not as yet 
rizon to turn to 
pase alloys at higher speeds 
me. Alloy steel has 
aluminum, it has 
of today. Tita 
us but for a 
» scarcely at theft 
and vital mat 
ase and design spac 
et, rod and bar, and some forgings are ay 
Iixxtruded shapes, however, were nonexistent 
uivent of aluminum plane, aluminum alloy extruded sl 
» backbone of today’s aircraft, it was necessary that efforts be 
ethods for the procurement of these structural components it 
ovs 
ems necessary, but it should be stated clearly at this time tl 
Materi ‘command should receive complete credit for the 
tion of the extrusion program of titanium and steel alloys discussed here toc 
The first satisfactory steel and titanium alloy extrusions for aircraft were 
duced on this program sponsored by the Production and Resources Divisio 
Wright-Patterson Field. The Air Force, through AMC, has kept step w 
titanium alloy development and has instigated most of the programs which | 
resulted in successful application of titanium alloys for vital aircraft sect 
The extrusion of metals as a fabricating process is not new, nor is it 
but it is effective. There is no other known process that works metal 
effectively in one operation than that of extrusion. In one operation a 
billet of, let us say, 10’’ in length can be changed into a wrought shape 
complex cross-section up to lengths of one hundred feet Aluminum extrus 
have been produced in this country for over thirty vears. You all have ss 
the variety of Shapes that can be produced and how this metalworking met] 
has assisted in revolutionizing structural design 
The hot extrusion of steel and titanium, however, is novel although discuss 
of the subject are not new The adjective “hot™ is used to differentiate f 
the much-publicized “cold” or “impact type” of pressing or extrusion. The te 
peratures used in this discussion are in the neighborhood of 2300° F. fo 
nd 1S00° F. for titanium 
Shapes are classified as having cross-sectional configurations other 
rounds, squares, and rectangles 
The process of extrusion has often been described as a simile to the toothy 


tube, wherein pressure on the tube results in the toothpaste emerging as 
figuration identical to the configuration of the tube orifice. This is indes 
extreme oversimplification. The work we are reporting on today is far fro! 
the toothpaste category 


Briefly, the purpose of this investigation was to produce steel and titat 
alloy extruded shapes with good surface, close tolerances, proper metallu 
characteristies, and suitability for use in aircraft structural components 

If hot steel and titanium extrusion could be developed into an econom 
sound and technologically feasible process, a fabrication method of parti 
interest to the aircraft industry would be at hand. The extrusion process 
mits fabrication of shapes too complex to be rolled; permits production of r 
tively small lots of special shapes due to relatively moderate cost of ext 
dies; and permits fabrication of alloys which cannot be successfully ri 
Complicated steel and titanium shapes currently used in aireraft to a li 
extent are produced by machining from bar stock. The potential saving of 
and labor if such shapes can be produced by extrusion is enormous. Furtl 
more, machining of such shapes from bar stock reduces most of the met: 
chips. The necessity for conserving metals during critical periods hardly 1 
emphasizing to be appreciated 

Lockheed Aircraft must be given due credit at this time for visualiz 
need for steel extrusions and taking steps to further development. 
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the easiest 

floy 
is in the fact 
iIsand dies. With te 


materials are with 


ition 
rication must be provided 
ce of the die. This is u 


uding along with the billet 

horred rather than desired 
Another requisite is to get the 1 
die as rapidly as possible 


sequent tool fa re Alu 
as thirty minutes. Steel is extruded in : 
excellent flow characte1 l ot the 1 
reat amount of industrial experience 
mulated in the aluminum extrusion 
ce available at Harvey was applied 
apes. The extrusion know-how thus ay 


1 furnaces, as well as effective ut 


i 


ation. 
The work covered in this discussion was cond 
ontal extrusion press designed for aluminum alloy 


steel work, billets 6°,6’’ in diameter were used and 


a diameter of 5’’ was employed 
Extrusion pressures proved to be moderate 
iminum alloys. Hydraulic pressures averaged 
SI, with 4,200 PSI available. This is one of the 

hat aluminum alloys, considered soft, require greater 


and definit 
, 000 
paradoxes 


for 


istic range than does titanium or steel. 
for heating of billets was an electrically 


| 
Che furnace used 
ising salt of barium chloride, sodium chloride mixture 
\ specific objective in the round bar extrusion program was 
The scope of the program precluded exhaustive 


+ ‘ 
a Lest 


trusion lubricants. 
le many lubricants which might be conceived ;: work was limited to « plor 
tests on five lubricating materials. 

In the hot extrusion of steel, the lubrication problem assumes greater sig 

icance than is the case with nonferrous extrusion practice When extrud 
g steel, the lubricant is expected to insulate and protect tooling surfaces fron 
gh billet temperatures; as well as to reduce friction and thereby lower ex 
iding pressures. 

[It appears possible to attain suitably low extrusion pressures and acceptable 

uded surface condition with any of a variety of lubricants; particularly 
vhen, as in our practice, molten salt from the heating furnace is left on the bil 
However, it is much more difficult to accomplish suitable 
It is the latter requirement that makes satis 
steel extrusion 


et to be extruded. 
lie protection at the same time 
ctory solution of the lubrication problem in connection with 
usive. 
Conventional lubrication practice for metal 
se of carbonaceous lubricants such as graphite and petroleum base products 
as soap base lubricants, phosphates, metal 
also used in metal fabrication. A fairly 


fabrication generally involves 


Special purpose lubricants, such 
ce coatings, molten salts, ete., are 
ecent innovation is the use of molydisulfide as an additive to lubricants or as a 
ibricant 

A different type of lubrication, a type which may be considered peculiar to 
hot fabrication, is the use of solid refractory lubricating materials Materials 

this type soften at the working temperature range of the material being 

rmed. That portion of the lubricant next to relatively cool die 

rface remains solid and thereby prevents direct contact between tool surface 
portion of the lubricant adjacent to the workpiece 


or tooling 


ul hot workpiece. The 
ecomes liquid and flows with the metal being formed 
Five lubricants were tested in the subject investigation 


and these fall int 


hree categories. 
Category A: Carbonaceous lubrication with molydisulfide added, or without 
ch additives. Various proprietary lubes fall into this category. 


3988S—54—pt. 344 
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Category B: Refractory solid luhricants. In this category the following 1 
terials were tested: glass wool, muscovite (white mica), anorthite (lime fi 
spar) 

Category C: Molten salt from salt bath furnace. 

Another specific objective of the program was to investigate the effect 
extrusion temperature, Using stainless type 410 steel it was determi: 
extrudability was best for this alloy at the highest temperature in the rang 
2150°R \t lower temperatures extrusion time and pressure increased co 
siderably to cause stoppage of extrusior Kor titanium allovs, an extrusir 
temperature of 1800°F. appeared optimum, although some work was conduct: 

low as 1700°F 

Third objective in the ronnd bar extrusion program was to invesigate tl 
effect of extrusion ratio. Tests were conducted to determine the effect « 
extrusion ratio on mechanical properties of extruded bars, extrusion press 
extrusion time, 

For steel, three alloys (SAE 8630, SAE 43840, and Stainless Type 410) wer 
extruded in six different evtrusion ratios Extrusion ratio as used here mean 
cross-sectional area of billet divided by cross-sectional area of extruded bar 

The extrusion ratios used varied from ratio 5 to ratio 100; bar diameters fro 


oT 


9 TY’ toa 0.6320 
Mechanical properties of extruded bars were determined for the as extrude 
condition, also for heat treated extrusions and for annealed extrusions 
For taninm, the three allovs invesigated were extrvded in four different 
extrusion ratios—-from 10 to 100, and bar diameters of 0.500’’ to 1.58’’. 
In the extruding of aluminum alloys, it is common practice to manually guide 
the forward end of relatively thin extrusions as they progress along the run-out 
table. This is necessary to preclude the possibility of a long extrusion buckling ( 
or bending. The relatively slow run-out speeds used in the aluminum extrus 
process, of from two feet per minute up to one hundred feet per minute, perm 
the guidance of the forward end of the extrusion. Heavier sections are given 
corrective guiding at the start of the extrusion. In either case it is relative! 
easy to maintain straightness in the extruded aluminum alloy piece. 
In the case of steel extrusion, run-out sneeds are on the order of five hundred ti 


fifteen hundred feet per minute At these run-out speeds manual guiding f 
extruded pieces is not possible. In most steel extrusions reported prior to the 
present work, guiding was not a serious problem because steel extrusions wer 8 


either heavy enough to need no guiding except the run-out table itself: or in other 
cases, extrusions were short enough that fairlv simnle mechanical guides wer 
contrived. T give vou an example of our first difficulties. 

In the case of steel extrusions, straightening after heat treat again involv 
somewhat more complex problems than does straightening of heat treatable alun 
inum allovs. Long aluminum alloy extrusions become badly distorter during 
the solution heat treatment operation and are stretch-straightened immediately 
following quenching from an elevated temperature. In this condition the 
aluminum alloy is still soft and easily stretched. It hardens after stretchin 
by natural aging in the case of some alloys. or is hardened by artificial agin 
(precipitation heat treatment) in the case of others. However, in the case of 
steel, no such soft transition stage exists, since quenching of steel produces an 
immediately hard material (martensite) which must then be tempered to ri 
store useful ductility and softness. 

After heat treatment, considerable bow was present in almost all the steel 
extursions and the average was approximately one foot of lateral deviation 
in twelve foot length. It was found possible to remove all perceptible bow and 
twist by stretching and detwisting (114 to 2 nercent stretch) at the hardness level! 
of this heat treatment (which was approximately 180.000 p. s. i.). 

It was necessary to cut extursions into twelve foot lengths for heat treating 
since this was the greatest length accommodated by the only vertical steel heat 
treating furnace in the area. It was considered essential to heat treat and 
quench which extrusions held in vertical aspect in order to keep distortion at a 
minimum. 

Side shows typical heat treated twelve foot extrusions prior to straightening 

Slide shows two heat treated and straightened extrusions. 

Each method of working a metal results in a product which possesses metal 
lurgieal characteristics inherent to that particular method. To determine the 
ability of a part produced by any new method to meet the standards established 
for existing methods one must examine closely the effects of those inherent 
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acteristics of the new method. This is essentially what we 
» in exaluating steel extrusion products 
wo important characteristics of the extrusions process can be considered 


rst, the degree of metalworking increases progressivel from front to 


i 


and decreases progressively from surface to center of the extrusion. The 


ion in degree of hot work will result in a variation of grain size and grain 
sening temperatures. The greater the effective reduction, the finer is the 
n size. The following photomicrographs illustrate this poi The three 
tomicrographs represent 10:1, 20:1, and 100:1 extrusion ratios, respe 
vy. The material is 8630 extruded and annealed. The grain sizes are 

STM 6, 7, and 8 respectively. 
ontrary to this effect, is the effect of the degree of hot work on coarsening 
neratures. The greater the degree of hot work, the lower the grain coarsening 
perature. However, the range of hot work encountered does not lower t! 
rsening temperature to a degree which might result in appreciable coarsening 
ing annealing, normalizing, or hardening. 

rhe second important characteristic of the extrusion process is the relatively 
lrostatic stress state which exists. This results in high density metal, with 

od continuity of flow lines, and very little tendency for sponginess. In terms 

mechanical properties, this means good elongation, high reduction of area, and 

id notch impact strength in transverse directions. 

The characteristic extrusion effect resulting in enhanced tensile and vield 
rengths in the extrusion direction would not be expected, and was not observed 

the extruded steel sections. This is logical since such an extrusion effect is a 

ult of preferred orientation, and any preferred orientation of the austenite 
ild be lost as the steel extrusion cools through the transformation temperature. 
equently, the ultimate and yield strengths would be nearly independent of 

cimen orientation, 

With these considerations in mind, we could conclude that the quality of ex- 
led sections would be approximately equivalent or superior to rolled sections. 
possible differences might be slightly better transverse ductility and tough 

ss in the extruded section, but slightly more grain size variation 

Examining the microstructures and properties of steel extrusions will give 

further indication of the normality of extruded steel. 

The following three photomicrographs will show them as extruded structure of 

8630, 4340, and type 410 Stainless, extrusion ratio 50: 1. 

The 8630 microstructure shows a definite Widmanstatten structure in which 
he light etching ferrite has formed along certain crystallographic planes as well 
sat grain boundaries. This is a result of an air cool from a very hich austenitic 

iperature. The high temperature increases the hardenability of the medium 

rdenable 8630 and subsequent air cooling results in pro-eutectoid ferrite form- 
at a lower temperature. This lower temperature ferrite is nucleated along 
nite crystallographic planes. 

The 4340 structure shows the typical mixed pro-eutectoid ferrite, upper and 
er hainite, and untempered martensite of a fairly deep hardening steel when 
cooled in a small section. 

rhe type 410 Stainless structure is nearly completely a low carbon untem- 
red martensite. This is consistent with the air hardening characteristics of 

Stainless. 

This graph shows the mechanical properties of “as extruded” 410 Stainless 

r extrusion at 2000° F. and 2150° F. The ultimate and yield tensile strengths 

rease with extrusion temperature. This apparent anomaly is readily ex- 
inable by referring to the 12% Cr section of the three-dimensional ternary 

Cr-C equilibrium diagram, At 1950° F. the structure is completely austenitic. 

2000° F. and 2150° F. progressively more ferrite is stable. This is the result 

f the effect of Cr on narrowing the stability range of austenite. Upon cooling, 


s ferrite is not available for martensitic hardening and remains as patches of 

rrite in a martensitic matrix. Reheating within the austenite field will en- 

‘ly eliminate this effect. 

The following graphs will show the effect of extrusion ratio on the as extruded 

perties of 8630 and 410 respectively. 

The 8630 shows a negligible effcet. The hardenability of this steel is so low 

t even the 0.680’’ round resulting from the 100: 1 extrusion ratio did not air 

rden appreciably. 

The tensile strength of 190,000 PSI in the 2.77” section corresponding to a 

l extrusion ratio and a gradual increase in smaller sections is indicative of the 
hardenability of type 410 Stainless when cooled from 2150° F. 
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“ably effected 


ndication of proe 


} 


maica 


as extruded” reduction 


renched 


and tempered structures li 


uuld not be placed in service in the as extruded condit 


of “reduction of area” and “elongation” can easily be 
rv by referring to the as extruded” microstructures, In the & 
e have a mixed structure of grain boundary ferrite, Widmat 
»C with a large prior austenite grain size 
340 material we have a mixed structure of 


untempered martensit 
ite, and bainite, again with a large prior austenitic grain size 
e 410 Stainless we had principally untempered martensite 

satisfactory structure in 


smaller section 410 Stainless whe 
extruded” structure was nearly completely 


ill heat treatment was required to obtain a 
S630 and 4340 extrusions. However, in 


untempered martensite, a not 


aw gives excellent properties 
The next photo shows some shapes with various slenderness ratios—and 
follo ¢ graph shows the effect of section thickness on as extruded prope 
of 4340 and 410 Stainle This shows the air hardening tendency of these ste 
The next picture shows some structural shapes—and the following 
shows the effect of section thickness on “as extruded” properties of 8630, 434 
and 431. The 8630 shows no tendency for air hardening, the 4340 air harde 
strongly in sections below 0.3’’ and the 431 air hardens at all thicknesses 
considered 


Three titanium alloys were extruded in this project. They were 
Titanium Metals Ti 150—A, with a nominal 1.5 Fe—2.5 Cr 
Rem-Cru RC 130—B, with a nominal 5.0 A1—5.0 Mn 
Mallory Sharon MST 3 Al Cr 

The upper critical for th 


£ZTi} 


ese alloys is approximately 1700° to 1800° F I 
overed the range from 1700° F. to 1875° F. Consequently 
the hot work took place either very high in the Alpha + Betal field or complete 
within the Beta field. Subsequent 


cooling resulted in nucleation and growt 
of the pro-eutectoid Alpha 


trusion temperatures ¢ 


Slide #TM-—46 shows the microstructure of the forged billet of the Mall 

aron alloy at 100X magnification 

Slide #TM-42*100XN and TM-42-500X show the microstructure of this 

terial after extruding at 1800° F. (extrusion ratio 20). 

LOON and 5OOX respectively. 

ide #TM-58 shows the microstructure of the forged billet of Ti 150—A 
+TM-—38-100 and TM-—-38-—500 show the microstructure of Ti 150—-A 


d at 1800° F. (extrusion ratio 20). The magnifications are 100X and 
respectively. 


QS] 


The magnifications we 


Slide #TM-57 shows the microstructure of the forged billet r Ren 


ot 
I80-B. Slides #TM-29L-100X and TM-291L—500X show the microstructure 
Rem-Cru 130-B extruded at 1800° F. (extrusion ratio 10). The magnificat 


are 100X and 500X respectively. 


The forged billets were apparently forged fairly low in the Alpha+ Beta 
perature range. The resultant structure contains a very high percentage of 
eutectoid Alpha, 
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e “as extruded” microstructures shown were taken in a d 
e direction of extrusion A fairly continuous network of 
rains. It should be noted that the grains are equiaxed. Th 
ransformation took place during the cooling cycle subseque 
through the die. The carbides in the Mallory Sharon 
ion at the billet preheat temperature. Consequently, the 
flow pattern. 
fhe extrusion temperature over the range investigated (1700 
very little effect on the microstructures of these three allo 
‘he effect of the extrusion temperature on the mechanical properties 
A are shown in Slide #TC-1. 
e extrusion ratio had varying effects the microstructures of the 
s. The distribution and nature of tl cipitated Alpha depends essenti 
he temperature at which the Alpha wa rm The as extruded 
were dependent on the Ning rate of the extrusion. This cooling 
directly dependent on the extrusion ratio and resulting section size. Slow 
ng rates occurring with low extrusion ratios resulted in relatively coarse 
precipitation within the grain and as a grain boundary network. Faster 
¢y rates result in a less continuous and finer network of Alpha at the grain 
daries and a much finer Alpha within the grain Chis cooling rate effect 


s most pronounced on the Mallory Sharon alloy, and least pronounced on the 


l 
i-Cru alloy. These microstructural variations correlate directly with the 


chanical properties 

Slide #TC-2 plots the effect of extrusion ratio on the mechanical properties of 
Mallory Sharon 3 Al 5 Cr 

Slide #TC-—3 plots the effect of extrusion ratio on the mechanical properties 
f Ti 150-A 

Slide #TC—4 plots the effect of extrusion ratio on the mechanical properties of 
Rem-Cru 130-B. 
In general, the following metallurgical conclusions can be stated at this time 
r titanium: 
1. Extrusion temperatures from 1700° to 1875° F. appear to have very little 
ffect on the resulting properties 

2. “As extruded” properties were in general similar to published typicals for 
t rolled bar and forgings 
Extruded sections show an unworked proeutectoid Alpha outlining the 

ains, 

1. The distribution of Alpha depends on the cooling rate of the extrusion, 
il hence is dependent on section size. Large section ontain more coarse 
Widmanstatten Alpha nucleated within the grain, whereas thin sections contain 
ore fine Alpha nucleated preferentially at the grain boundary 

The extrusion of titanium alloys is particularly attractive to the structural 
ngineer in that the very nature of the extrusion process tends t >a uniform 
product through a blending working in the container of the extrusion press 
hrough this mixing operation, the problem of segregation that has given some 

uble in rolled material is considerably minimized. The mechanical properties 
f extruded lengths have been very uniform from front to rear 

Today’s titanium alloys with ultimate strengths up to 150,000 PSI will go 
ar toward bridging the gap between present structural materials and desired 
echanical properties in airframe structure. The alloy development work suc 
essfully conducted by the Air Force WADC in conjunction with Battelle, cer- 
inly is sufficiently encouraging to warrant an optimistic outlook for the future 

itanium alloy usage. 


f 


+ 


I have here an illustration of a common component of one of the production 
ines of today. It is a longeron, four of which are used in the tail section of 
jet plane. sSecause of heat, aluminum alloys cannot be used except at a great 
rifice of weight to supply necessary strength at temperature Today stain 
ss steel sheet is welded and riveted together with doublers to provide the 
uctural part. With the use of a stainless steel extrusion the part can be 
duced at one-third the cost of the built-up part, and at weight saving of 
ree pounds out of 13.9 pounds. With availability of titanium the same part 
ild be extruded as one piece at a further weight saving of almost five pounds 
er section. This section is an extruded titanium alloy with a tensile strength 
° 150,000 pounds per square inch. It is as extruded with no subsequent opera 
ns except straightening, sandblasting and a machining cut to produce the 


‘1. The finish is satisfactory as is. It is one example of countless numbers 
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of sections which will be used in airframe design and structural components 
when titanium metal is available. 

In Summary, we can state the following: 

Alloy steel and titanium can be, and has been, extruded successfully 
shapes of substantial lengths. Good surface and tolerances have been obtaine 

With proper finishing equipment and techniques, straightness tolerances s 
as bow and twist can be maintained similar to that of aluminum. 

The metallurgical and mechanical properties of extruded and heat treat 
steel alloys are entirely satisfactory. No problems from this method of work 
ing have heen encountered, or are expected. 

No extrusion effect as normally defined for aluminum alloys is encountered 

Steel extrusions respond to heat treatment in a manner similar to steel worked 
by other methods. 

Property variations are practically nonexistent over the length of the section 
from front to rear, and edge to center, in heat treated sections. 

There is a definite economic advantage in the use of extruded shapes ove) 
parts machined from bar and rod. How great this advantage can be is d 
pendent on the configuration of the section and the cost of machining over the cost 
of extrusion. 

It has not been my intention to underestimate the difficulties in the hot ext: 
sion of alloy steel and titanium shapes—nor do I desire to leave you with a sense 
of security that the procurement problem has been entirely eliminated. Thi 
work that we are reporting on today is a result of a development and researc! 
program. We are not guaranteeing unlimited production of extruded shapes to 
perfect tolerances and at negligible costs. However, I do state that what has 
been accomplished, has been repeated, and undoubtedly will be improved upon in 
the future. This has been no accident. We are at the threshold of a new 
fabricating method for steel and titanium—The Hot Extrusion of Alloy Steel 
and Titanium Shapes. 


NorTes FOR MEETING—SENATOR MALONE’S SUBCOMMITTEE ON TITANIUM, NOVEMBER 
23, 1953, WASHINGTON, D. C. 


I, INTRODUCTION 


Rem-Cru Titanium, Inc., jointly owned by Remington Arms Company, Inc. (a 
Du Pont subsidiary) and the Crucible Steel Company of America, produces 
wrought titanium mill products. Its headquarters, including sales, research 
melt shop, and general administrative offices, are located in Midland, Pennsy] 
vania, not far from Pittsburgh. Rem-Cru does not produce metallic titanium 
sponge but purchases it principally from E. I. du Pont de Nemours and Company. 

tem-Cru operates its own melting department, utilizing furnaces of its own 
design to produce ingots of titanium and titanium-base alloys weighing up to 
two tons each. Processing of these ingots is done on Crucible’s specialty steel 
mill facilities supplemented by others wherever required. Rem-Cru is supplying 
billets, bars, simple forgings, plate, tubing, wire, strip, and sheet in both commer- 
cially pure and alloyed titanium. 

Rem-Cru was formed by Remington Arms Company, Inc., and the Crucible 
Steel Company of America in August of 1950. The two companies united their 
“know-how” and manufacturing techniques, resulting from previous research and 
development work. Remington’s investigations on titanium were initiated in 
early 1947, and this company was the first to announce its commercial interest 
in titanium and to make samples available for outside evaluation. Research and 
development have continued in Rem-Cru at a relatively high rate—$3,500,000 
have been spent to date. Approximately 30% of Rem-Cru’s present employees 
are technical and engineering graduates assigned to the further development of 
titanium. 


II. PRODUCTION 


Rem-Cru’s production during 1953 has been limited only by the availability of 
sponge. Performance against forecast and promises to its customers can be 
illustrated as follows: 
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rhese shipments of good products represent average yields from spong 

65 percent. A large percentage of the above product has been in the form of al 

sheet for such advanced planes as the F-100 and F-102 and in billet form 

r the J-73 jet engine. 

Rem-Cru will produce and ship in 1953 between 500 and 600 tons of wrought 

anium products. This is an increase over 1952 of fourfold Melting pro- 

ition has reached a maximum of 125 tons in the month of October. This in 
ease of over threefold in the past year was made possible by supplementing 

e Du Pont supply with sponge from the Government rotating fund stockpile, 

ill shipments from Japan and the use of remelt scrap. 

Rem-Cru considers the quality of its products of even greater importance than 

quantities being produced. Quality control engineers applying statistical 
ntrol methods have made it possible to improve all aspects of quality but, in 
articular, the uniformity of the material with respect to physical properties and 
iechanical condition. 

Rem-Cru’s facilities have been financed entirely by its two parent companies 
No Government assistance has been obtained. Rem-Cru requires and has at its 
lisposal for the rolling and fabricating of its products over $100,000,000 of plant 
nvestment of the Crucible Steel Co. Rem-Cru’s research and development 

ogram on alloys and melting has also been supported by the company, except 
for that sponsored by the Government, corresponding to less than 10 percent of 
the total. 


re of 


III. REM-CRU FIRSTS 


In its segment of the titanium industry, namely the production of wrought 
products, Rem-Cru has pioneered the following items: 

(a) It developed the first titanium alloy sheet and is currently shipping 10 
) 20 tons per month. 

(b) It produced the first 2-ton ingot and several of these are currently being 
produced each week. 

(c) It produced the first wide titanium strip on continuous hot and cold 
strip mill facilities. Several such strips are now being produced each month. 

(d) It developed the first all-alpha alloy which is weldable and which pos- 
sesses improved high temperature properties. Production is just now being 
undertaken on this new alloy. 


IV. SCRAP RECOVERY 


Rem-Cru has recognized from the beginning that the supply of titanium 
metal could be extended and the cost of wrought products reduced through 
efficient utilization of scrap titanium metal from its own and its customers’ 
operations. Accordingly, the scrap remelt problem has been attacked along 
several lines in order to permit the reuse of the maximum quantity of material 
at the earliest possible time. Methods have been developed for reducing trim- 
mings, turnings and sheared ends to sufficiently small particle size so that it 
can be fed with the titanium sponge into our conventional melting furnaces. As 

result, the use of such scrap has averaged approximately 10,000 pounds per 
month for the last 6 months, or 5-10 percent of the ingot tons produced. Dur- 
ing this period, approximately 15,000 pounds of titanium turnings have been 
purchased from customers and scrap dealers and have been used. The company’s 
net accumulation of potentially usable scrap is about 10 percent of its total 
purchases of sponge (150 tons of scrap). 

Development work on additional means of utilizing scrap is continuing along 
the following lines: 





OS4 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


(a) Means of consolidating massive scrap so that it can be used as consu 
able electrodes in conventional cold mold furnaces 

(b) Rem-Cru has under development a new type of melting procedure wh 
will permit the direct utilization of all types of scrap. This new type of f 
nace will also permit the production of higher quality ingots. 


V. FUTURE PRODUCTION 


It is the policy of Rem-Cru to provide melting and fabricating capacity equal 
to or greater than its available sponge supply. Accordingly, additional meltir 
facilities are now under construction which will raise our average meltir 
capacity to 12 tons per day during the first half of 1954 

We are planning to expand beyond this rate as required. Studies are und 
way to determine the facilities needed to handle the metal which might bé 
available under the present sponge production expansion program. It is like 
that certain existing steel mill facilities must be supplemented in order 
handle efficiently the tonnages of titanium to be produced during the next 5 
years. Our studies will point up these requirements well in advance. 


VI. CONCLUSIONS 


Rem-Cru is very much aware of the importance of titanium to the defense 
effort and has made a major contribution to the establishment of the titanium 
industry It is currently devoting its efforts to performing a sound, quality 
conscious job and simultaneously planning for continuing healthy growth during 
the years ahead, 


ContrrAcT No. DMP-6 


BETWEEN THE UNITED STATES OF AMERICA AND E, I. DU PONT DE NEMOURS AND 
COMPANY 


This contract, made and entered into this 24th day of July, 1952, between th 
United States of America (hereinafter called the “Government”), acting by and 
through the Administrator of the Defense Materials Procurement Agency, and 
Kh. I. du Pont de Nemours and Company, a corporation organized and existi 
under the laws of the State of Delaware (hereinafter called the “Contractor” ) 


WITNESSETH 


Whereas titanium metal sponge is now manufactured by the Contractor 
limited quantities from titanium tetrachloride and magnesium at Contract: 
plant at Newport, Delaware, and titanium tetrachloride is manufactured by t] 
Contractor from raw materials at Contractor’s plant at Edge Moor, Delaware 
for use in various activities, including titanium metal sponge manufacture ; 

Whereas the expansion of titanium metal sponge productive capacity is not 
justified as a strictly commercial venture in view of the uncertainty of civilian 
markets and the possible early obsolescence of the Contractor’s present manu 
facturing processes ; and 

Whereas to facilitate the national defense, the Government desires the Con 
tractor to expand its currently existing productive capacity for the manufacture 
of titanium metal sponge from raw materials by an additional 2,700 short tons 
per annum. 

Now, therefore, subject to the terms and conditions hereof, the parties heret: 
agree as follows: 

ARTICLE I 


ADDITIONAL PRODUCTION 


During the term of this contract, the Contractor shall produce and dispose of 
in accordance with the terms hereof, 15,500 short tons (2,000 pounds each) 
titanium metal sponge (hereinafter referred to as “additional productior 
to be derived from the facilities (hereinafter referred to as “additional faciliti 
described in paragraph 1 of Article IT of this contract which the Contractor wi 
provide and operate for the purpose of producing such titanium metal spo! 
The additional production shall be at an annual rate, up to the actual capac 
of the additional facilities, sufficient to supply bona fide customers (includi 
the Government) with titanium metal sponge at prices and on terms accepta! 
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e Contractor; provided, however, that additior 
red unless the Contractor has b 
h will justify full production fr 
tons per month) and production fron 
ISD short tons per month She 
fall below 260 short tons per nu 
istrator stating the amount of the deficien 
30 days from the date of such 
e additional production is discont 
e immediately upon completion of the 
mpletion being hereafter more fully set 


ARTICLE If. ADDITIONAL I} 


The additional facilities to de 
a designed productive capacit F 2700 short 
sponge and shall consist generally of, bu 
improvements, additions, and alterations l 
fixed installations at Contractor’s existing titanium 
at Newport, Delaware, and at Contractor’s existing titan 
ties located at Edge Moor, Delaware, and necessary machine . 
es, and other machinery and equipment required in connection with pre 
tion from the additional facilities. Prior to the acquisition of the add 
il facilities, the Contractor shall submit to the Administrator (i) a written 
ription of the additional facilities and the process for their operation, 
h description need not contain confidential information of the Contra¢ 
(ii) lists of property to be procured It is estimated that the total cost 
the additional facilities, including related construction expense ngi- 
ng fees, will not exceed $14,700,000. Said cost is on the basis of an S-hour 
and a 48-hour week. The Contractor shall not be required or expected 
work longer hours unless the Administrator shall first agree to an increase 
the total amount of advances made available under Article V of this con 
ct to cover the increase in cost due to premium pay for overtime ‘he add 
il facilities will be neither complete nor independent plants but will be 
tial facilities integrated with existing facilities so as to provide expansion 
productive capacity and auxiliary and service functions. It is understood 
agreed that after the additional facilities are installed, the existing titanium 
etrachloride facilities and the additional titanium tetrachloride facilities will 
operated during the term of this contract as completely integrated facilities 
h increased capacity for production of titanium tetrachloride available to 
ipport the additional production of titanium metal sponge. However, it will 
( racticable for the Contractor to measure semi-finished titanium metal 
» production from its existing titanium metal sponge production lines 
to measure semi-finished additional production from the additional ti- 
um metal sponge production lines constructed under this contract. The 
finished titanium metal sponge, after leaving the production lines, will 
commingled in the finishing operations and the finished product will be 
ocated to production from existing facilities and to production from the 
tional facilities in the same proportion as the measured semi-finished 
luction, 
2. The Contractor shall purchase, manufacture, assemble or otherwise acquire 
iterials, equipment, supplies and all other things needful for or pertaining 
0 the additional facilities in its own name and in accordance with its usual 
mercial practices, and title to everything so acquired shall be in the Con- 
tor. The additional facilities shall be completed in the shortest time prac 
ible, but in no event later than 29 months after the date first hereinabove 
written (subject, however, to Article XI (Force Mayeure)). The Contractor 
shall advise the Administrator, in writing, of the date that the facilities are 
mpleted hereunder. In addition, the Contractor’s training of operating 
ersonnel and necessary preliminary operation of the manufacturing facilities 
W proceed as rapidly as possible without waiting for the completion of 
the construction and installation activities in connection with said additional 
lities. Design and engineering work perfermed on and after January 13, 
o1 and materials and equipment ordered by the Contractor on and after 
January 1, 1952 in anticipation of this contract shall be considered as work 
hereunder and as capital investment charges. 
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ARTICLE II, DISPOSITION OF ADDITIONAL PRODUCTION 


1. Commencing with the date when the additional facilities are capabk 
producing approximately 1350 short tons of titanium metal sponge annu 
(which may or may not be prior to the completion of said facilities) and « 
tinuing thereafter until the termination or completion of this contract, 
subject to priority delivery as may be required pursuant to law, the Administra- 
tor may require the Contractor to sell to the Government, or for its account 
or any part of the first 75 tons of such titanium metal sponge produced fron 
the additional facilities by the Contractor thereafter during any calendar quarter 
The Contractor shall advise the Administrator, in writing, of the date 
additional facilities are capable of producing said 1350 short tons annually 
the event the Administrator desires to exercise his rights pursuant to this p: 
graph 1, he shall furnish the Contractor with written notice thereof at 
thirty (30) days prior to the commencement of each such calendar quarter 

2. Commencing with the date when the additional facilities are capable of 
producing approximately 1350 short tons of titanium metal sponge annually 
(which may or may not be prior to the completion of said facilities) and con- 
tinuing thereafter until the termination or completion of this contract, 
subject to priority delivery as may be required pursuant to law, the Contractor 
shall offer and make available for sale to industry, at its lowest market price 
for corresponding grades and quantities in effect at the time of delivery, all of 
its additional production during each calendar quarter except for that portion 
of each calendar quarter production from the additional facilities purchased by 
the Government pursuant to paragraph 1 next above. 

3. As to any calendar quarter after the date that the additional facilities 
provided for hereunder are completed, as defined in Article II, 2 of this contract, 
the Administrator shall have the right, on thirty (80) days’ written notice prior 
to the beginning of each such calendar quarter, to require the Contractor to sell 
to the Government the difference, if any, between the actual capacity of the 
additional facilities not to exceed 675 short tons of titanium metal snonge and 
the quantity of such material disposed of by the Contractor pursuant to para- 
graphs 1 and 2 above during the said calendar quarter. 

4. While any portion of any advance made to the Contractor by the Govern- 
ment under Article V of this contract, with interest thereon, remains unpaid, 
the Contractor may tender to the Government and the Government shall accept 
any quantity not in excess of 675 short tons of the additional production not 
disposed of in accordance with paragraphs 1, 2 and 3 of this Article III and not 
otherwise sold or utilized by the Contractor during any calendar quarter. Each 
such tender pursuant to this paragraph 4 shall be made in writing by the Con- 
tractor within thirty (30) days after the end of each such calendar quarter, 
stating the quantity to be so delivered and the date of delivery thereof. Upon 
repayment in full of the Contractor’s indebtedness to the Government for all 
advances made hereunder, together with accrued interest thereon, all rights of 
the Contractor pursuant to this paragraph 4 shall cease. 

5. Titanium metal sponge delivered to the Government pursuant to any pro- 
vision of this contract shall be a porous form of titanium metal having a 
sufficiently low impurity content (as hereinafter specified) to contain at least 
99.3 percent pure titanium, conforming to the following specifications : 


Chemical analysis 


Titanium content_- ss nad a . 99.3 percent minimum. 
Impurities: 
Iron icine — .25 percent maximum 
Nitrogen__-- ; vate .O3 percent maximum. 
Chlorine___- _ ms . : . 15 percent maximum. 
Magnesium .10 percent maximum. 
Carbon dinate ‘ se si ae £5 percent maximum. 
Maximum total impurities____- s 5 .7 percent. 


The hardness after arc melting in an inert atmosphere shall be less than 
Brinell 208. 
As further commercial experience is developed, the specification requirements 
of this Article may be modified by mutual agreement of the Contractor and the 
Administrator. 
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ARTICLE IV, PRICE 


The price for titanium metal sponge which the Contractor shall sell to the 
vernment under any provision of this contract shall be the lower of 

1. $5.00 per pound, or 

2. The average monthly market price per pound for titanium sponge of 
the same quality and quantity for the month in which delivery of such 
sponge is made as is quoted by the Engineering and Mining Journal, Metal 
and Mineral Markets, or such authoritative successor publication as may be 
agreed upon by the Contractor and the Administrator. 


ARTICLE V, ADVANCES AND POUNDAGE PAYMENTS 


For the purpose of assisting the Contractor in its obligations hereunder, the 
ernment will, upon the Contractor’s written request, advance to the Con- 
ctor hereunder from time to time sums of money needed for the design, 
juisition, and installation of the additional facilities which may total but 

ill not exceed $14,700,000. Such advance payment(s) will be made, retained, 
ed, and repaid in accordance with the following terms and conditions: 

1. Advance payments will bear interest at the rate of 4 per cent per annum 
the unpaid balance from the date of advance and interest shall be accrued 
each advance payment made hereunder on the basis of a 365- (or 566-) day 
ir. Interest accruing during the construction period of the additional facili 
s hereunder on any advance payment made to the Contractor pursuant to this 
tract shall be due on the last day of each calendar quarter and shall be pay- 
e within ten (10) days after the due date. For the purposes of this paragraph 
the construction period shall end with the first production of titanium metal 

ponge from the additional facilities. 
2. All moneys advanced pursuant to this contract shall be used by the Con- 
ctor exclusively for providing operable additional facilities including design, 
quisition, and tested installation. 
}. All moneys advanced to the Contractor hereunder shall be deposited by 
e Contractor in a separate bank account in a bank to be approved by the 
\dministrator. The Contractor shall not commingle such funds with any other 
funds, 
t. Each request of the Contractor for an advance payment hereunder will be 
ipported by a cash flow sheet showing the Contractor’s requirements for funds 
be advanced. Funds shall be advanced at a rate such that the unexpended 
lance of funds advanced shall be sufficient for the next sixty (60) days’ 
estimated requirements. As the installation of the additional facilities prog- 

ses, the Contractor will also furnish a statement of cumulative cost in such 
etail as the Administrator may reasonably request. As soon as practicable 
ifter final closing of the construction project for the additional facilities, the 

Contractor shall refund to the Government any excess in advances over total 
ts of the additional facilities. 

5. The Government shall have a claim, paramount to that of all others, upon 

property acquired or contracted for by the Contractor in connection with 
he performance of this contract and for which all or any part of such advance 
payment(s) is used and upon the credit balance in the separate bank account 
accounts in which said advance(s) may be deposited. 

6. The Contractor covenants that it will keep the additional facilities free 
of any liens or encumbrances other than the Government’s claim on the addi- 
tional facilities during the term of this contract. 

7. The Contractor will provide and maintain at its own expense fire and 
extended coverage insurance policies with companies acceptable to the Admin- 
istrator on the additional facilities in an amount at least equal to the amount 
of the unpaid balance of advances under this contract and accrued interest 
thereon. ‘The Contractor shall restore the additional facilities in the event of 
ss or damage covered by said insurance policies whether or not the proceeds 
m such insurance is sufficient to cover the cost of such restoration. 

S. In the event that any part or process of the additional facilities shall 

become partially or wholly obsolescent, or in the event any improvement in 

equipment or process is hereafter devised which is deemed by the Contractor 
be advantageous, and if, incidentally thereto, replacement, acquisition, or 
addition of equipment or process is required, the Contractor shall have the right 
to apply to the Administrator for approval of such replacement, acquisition, or 
idition to such equipment or process. The Administrator shall have the right 
to approve or reject, in whole or in part, any such recommended change in 
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equipment or process In case the Administrator approves any such chan 
the Government will advance to the Contractor such supplemental funds as 
be necessary to defray the cost of such change and such supplemental advanc 
may be made, if necessary, without regard to the maximum limitation 
(00,000 hereinabove provided in this Article V. Such supplemental 
shall be added to the unpaid balance of the original advances 
hall be deducted from such adjusted unpaid balance of advances 
equal to the installed cost of any facilities retired in connection y 
improvements, less: 
(a) accelerated amortization on such retired facilities allowable by tl 
sureau of Internal Revenue by reason of the certificate of necessity covering 
additional facilities issued pursuant to Section 124A of the Intern 
Revenue Code, as amended: 
b) such other depreciation as may be allowable by the Bureau of Inter! 
Revenue for any part of such retired facilities for which accelerated amo 
zation was not authorized 


The Contractor shall transfer to the Government and the Government shall t 


title to such retired facilities and the Government shall promptly remove 
same from the contractor’s sites; provided that the contractor shall assist t 
Government, at its request, in getting bids for the sale and removal of s 
retired facilities It is not the intention of the parties hereto, should 
supplemental advance be made hereunder, that this contract will be changed 
any way to result in a reduction of productive capacity of the additional facilit 
to less than 2,700 short tons annually of titanium metal sponge. 

9% All advances hereunder, with interest thereon (except interest paid pursua 
to paragraph 1 of this Article V), will be repaid by the Contractor by the payme 
to the Government of poundage payments. Said poundage payments shall bh 
made upon the production of each and every pound of salable titanium met 
sponge produced from the additional lfacilities and shall begin to accrue wit! 
the first production of titanium sponge from the additional facilities. The Cor 
tractor shall advise the Administrator, in writing, of the date that the first bat 
of titanium metal sponge is produced from the additional facilities. 

10. The aforesaid poundage payments shall, subject to the provisions of par 
graphs 12 and 138 of this Article V and of Article VIII of this contract, be at tl 
rate of $0.61 for each and every pound of salable titanium metal sponge produce 
from the additional facilities, and shall continue until June 380, 1962, or until 
advances with interest thereon, are repaid, whichever event first occurs, 

11. Poundage payments may be made in cash or by tender of titanium me 
sponge (at a value equal to the price as calculated pursuant to Article IV hereof 
or in any combination of cash and titanium metal sponge and all such payment 
shall be credited first against the interest accrued to the date of payment and 
then against the unpaid principal. Poundage payments due shail be determined 
as of the close of each calendar quarter and shall be paid within sixty (60) days 
after the close of such calendar quarter. The Contractor may pay all or any 
part of the advances, in cash or in titanium metal sponge or any combinatiot 
thereof, in advance at any time and interest shall thereupon cease upon tl 
principal so paid. Contractor may, in making any such payments in advance 
specify, if it so desires, that such payment shall be deemed to be payment in 
advance of poundage payments to accrue in the future, and thereupon furthe 
poundage payments shall not again become due upon future production until 
number of pounds of titanium metal sponge have been produced upon which the 
poundage payments are equal to the payments so made by Contractor in advance 
and thereafter poundage payments shall again become due upon furthe 
production. 

12. If when the final closing of the construction project for the additior 
facilities has been made and any excess in advances has been refunded to th 
Government, the net advances made to Contractor by the Government under t! 
provisions of this Article V, is less than $14,700,000, then the rate of poundag 
payments hereinbefore set forth as $0.61 shall be proportionately reduced the 
forth. 

13. If there are any supplemental advances pursuant to paragraph 8 of this 
Article V, the rate of poundage payments provided in paragraph 10 of f 
Article V will be adjusted, if necessary, beginning with start of operatio! 
the improved facilities, to insure full repayment to the Government of the unp 
advances hereunder, with interest, over the period of production of such pa! 
of 13,500 tons of titanium metal sponge as has not then been produced with 
additional facilities. 
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by reason of any action or failure to act on the part of the Government, or any 
agency thereof, and if such condition is not remedied within sixty (60) day: 
after written notice of such condition to the Administrator: 

(c) By reason of lack of demand for titanum metal sponge, the Contractor 
not required to operate the additional facilities under Article I of this contract 

(¢@) The additional facilities become obsolescent. 

‘The determination that the additional facilities are obsolescent for the purpose 
of this Article VIII shall be made by the Administrator in accordance with the 
following procedure which shall apply only to the period after the additior 
facilities are capable of producing 185 short tons per month of titanium meta 

As soon as the Contractor shall determine that the additional productior 
during any calendar month has been at a loss, the Contractor shall so notify 
the Administrator. 

When the Contractor shall determine that the additional production for any 
period of four months has been at a loss for the said period as a whole, the 
Contractor may report to the Administrator the costs, production, sales, and a 
profit and loss statement concerning the additional production for said four 
months period. Thereupon, within thirty (80) days the Administrator sha 
make such audit of the Contractor’s records of cost, production and sale of 
titanium sponge produced in the additional facilities for the period of the con 
tract as he deems necessary and shall determine whether or not the facilities are 
obsolescent He shall determine that the additional facilities are obsolesce) 
if he finds that the additional production for said period of four months has 
heen at a loss failure of the Administrator to give the Contractor written 
notice of his decision within said thirty (80) days shall constitute a determi 
tion that the facilities are obsolescent. 

3. Procedure for Termination before Completion of Additional Facilities 
(a) Before the date of completion (as defined in Article II, of this contract) of 
the additional facilities, termination shall be by written notice from one party 
to the other ten (10) days in advance of its effective date. 

b) Thereupon the Contractor may elect (i) to retain title to all or any part 
of the additional facilities and pay promptly to the Government all advances 
plus unpaid interest thereon related to the retained facilities, or (ii) to dis 
continue work on all or any part of the additional facilities (hereinafter call 
the “discontinued facilities”). Upon payment to the Government of all advances 
plus unpaid interest thereon related to the retained facilities, all obligations 
of the Contractor to the Government under this agreement with regard to the 
retained facilities and the advances and interest related thereto shall cease. 

(c) With regard to the discontinued facilities, interest on advances shall cease 
on the effective date of termination and: 

(1) The Contractor shall take prompt steps to stop all procurement 
installation and construction work, to cancel all commitments, to settle 
all claims, to segregate and store all materials and equipment procured for 
the work, to dismantle and store all equipment already installed, to tear 
down and salvage all construction; provided, that settlement of claims 
shall be subject to the approval of the Administrator and the defense of any 
claims or suits which cannot be settled with the approval of the Administrator 
may be carried out by the Government at its option; 

(2) The Contractor shall transfer to the Government and the Governme 
shall take title to all such stored, dismantled and salvaged equipment and 
materials and the Government shall promptly remove the same from the 
Contractor’s sites, and if the Government shall fail to remove the same within 
three months after written notice from the Contractor, the Contractor may 
store the same off its sites at Government expense. Within sixty (60) days 
after the determination of the Contractor’s costs as set forth in the following 
items and their audit by the Government, the Contractor shall pay to the 
Government the amount by which advances and any unpaid interest thereon 
related to discontinued facilities exceed the said costs or the Government 
shall pay to the Contractor the amount by which the said costs exceed said 
advances and any unpaid interest thereon: 

(a) The cost of design, acquisition, construction and installation of the 
discontinued facilities. 

(b) The cost of settling claims for labor, materials, services and utili 
ties cancelled because of termination. 

(c) The cost of dismantling equipment, tearing down and salvaging the 
construction, storing of materials, equipment and salvage. 
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on transfer of title to the Government of the discontinued faci ‘ 
ment of related advances and interest, all obligations of the contractor to 
Government under this agreement with regard to the discontinued facilities 
he advances and interest related thereto shall cease 
Procedure for Termination After Completion of Additional Facilitic 
After the date of completion (as defined in Article II of this contract) of 
dditional facilities, termination shall be by written notice from the con 
to the Administrator thirty (30) days in advance of its effective 
The Government shall purchase all titanium metal sponge, produced in 
lditional facilities subsequent to the date of issuance of the notice specified 
bparagraph a. hereinabove, not to exceed 185 short tons, not sold to others 
shall pay the Contractor therefor the price determined in accordance with 
le IV of this contract. 
) The Contractor shall promptly pay the Government any due and l 
dage payments and such poundage payments shall be credited first against 
st accrued to the effective date of termination and then against unpaid 
ipal. 
) The Contractor may elect retain title to all (but not part) of the 
ional facilities located at C ract Edge Moor, Delaware plant As 
ilities which the Contractor retains pursuant to this subparagraph d, the 
actor shall pay to the Government either in cash or in titanium metal 
e at prices determined in accordance with Article 1V of this contr 
ombination of the two, that part of the unpaid advance and int 
on applicable to such retained facilities. For this purpose poundage 
s made by the Contractor, after excluding any portion of such pound 
nts credited against interest accrued, shall apportioned to the facilities 


respective locations proporationate to unpaid advances immediately pre 

each such poundage payment. Upon payment to the Government of the 
d advance and interest thereon related to such retained facilities, all 
tions of the Contractor to the Government under this agreement with 
| to such retained facilities and the advances and interest related thereto 
cCeuse, 

The Contractor may elect to retain such additions or alterations of and 
esent buildings and other fixed installations (not retained under subpara- 


d. next hereinabove) as are useful to it at an agreed fair value. Upon 
nt to the Government of the agreed fair value either in cash or in titanium 
| sponge at prices determined in accordance with Article IV of this contract, 
combination of the two, all obligations of the Contractor to the Governme! 
this agreement with regard to such retained facilities and the ad 

s and interest related thereto shall cease. 


The Contractor shall tender to the Government all of the additional fa 
es which the Contractor does not retain pursuant to subparagraphs d. and 
xt hereinabove. The Government shall accept such tender and shall, within 
iod of eighteen months, at the expense of the Government dismantle and 
ve all of the additional facilities tendered to it (except that, at its option, 
Government may abandon underground installations) and the Government 
not be or become liable for the use or occupancy of any space or buildings 
ng said eighteen months period but the additional facilities tendered the 

ernment shall after such tender remain on Contractor’s sites at the risk of 
Government. Upon such tender to the Government all obligations (except 
set forth in subparagraph g. next hereinafter) of the Contractor to the 
ernment under this contract with regard to such tendered facilities and 
1dvances and interest related thereto shall cease. 
9) Should the Government undertake to rebuild the additional faci] 
ted at the Contractor’s Newport, Delaware plant, for the production of 
nium metal sponge from titanium tetrachloride and magnesium at a new 
tion, the Contractor shall supply to the Government, or its nominee, operat 
nstructions for these facilities. Upon request by the Government, or its 
inee, the Contractor shall supply technical assistance in connection with 
start-up and operation of these facilitics at a consultation fee of $50 per 
per day plus transportation and not to exceed $15 per diem in lieu of sub 
ence and other expenses while away from his regular place of business; pro 
that such technical assistance shall not exceed 250 man-days and shall not 
xtend beyond June 30, 1962. The additional facilities for the production of 
um tetrachloride at the Contractor’s Edge Moor, Delaware plant will lack 
nany essentials of a complete unit that these facilities cannot be relocated 


ities 








STO STRATEGIC AND CRITICAL MATERIALS 


KPLLING 












shall not be required t 


in connection with 








Article VIII, each party 


ie resp Ve Mount 









Article VI 
The Contract Ww f ! nh the Government a quarterly re 


h 















pl ble after t | of each Ca ndar year, until the 
f ment have been completed, the Contractor shall submit the re 
j ) require paragraphs 1 and 2 of this Article IX to an Indeq 
\ intant ected | the Contractor and acceptable to the Adm 
The Independent Publie Accountant shall audit such reports and s 
or findin th the Goy n t and the ontractor 






has tisf 
mett 
pti thie ipital costs of new faci es constru 1 by it, inelud 





Administrator 










not } ed to (1) the chargi of ilaries of certain group of the Cont 


central Engineering Department on the basis of an average salary rate 





the distribution of indirect costs and overhead expenses of the Contrae 
central Engineering Department, Purchasing Department and Treasurer's 
partment (iii) the distribution of the cosis of plant services provided ti 

| ind supplic 


vn manufacture and building space owned by it at prices consistent 






ect nd (iv) the furn hing Of TOOTS, Ina mnery, equipmen 







those regularly employed by the Contractor in its commerciai construction ] 


























cts It is expressly understood and agreed that the Contractor’s regularly et 
oved ethods of computing the capital costs of new facilities constructe 

it sl ill be accepted b the Government in estublishing the costs of the add | 
wl ( 
5. The Government shall have access to the records referred to in paragray | 


and 2 of this Article IX and also the accounting records and documents 

porting the construction costs of the additional facilities to determine whet 
ich costs are based upon the application of the methods described in par 
1 of this Article IX Such records and documents shall be available to the 4 

Government at all reasonable times for andit and examination and the Contract 

ill retain such records until three vears after expiration of this contract 





ARTICLE X. DURATION OF CONTRACT 


hixeept as it may he modified by the provisions of Article VIIT of this contract 
the term of this contract shall extend from the effective date hereof until 
occurrence of any one of the following, whichever is first: 

1. The production hereunder by the Contractor of 13,500 short tons of titar 
metal sponge, coupled with the full repayment by it of all advances made 
by the Government, together with interest thereon, or 

June 80, 1962 
In the event the contract terminates under paragraph 2 above and comp! 
epayment of all moneys advanced by the Government, with interest a 
thereon, has not been made by the Contractor, such unpaid balance sha 
immediately due and payable 


ARTICLE XI. FORCE MAJEURE 


The time for performance by the Contractor of its obligations under tl 
isions of this contract relating to the completion of the additional facilit 
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ation of the additional facilities, or the production and delivery of titanium 

al sponge from such additional facilities, shall be extended at the Contractor’s 

ion by a time or times equivalent to any delay, interruptions or cessations 

occasioned by force majeure (herein defined as any cause which is beyond the 

‘ tractor’s reasonable control, including, without limitation, acts of God, strikes, 

fires, storms, sabotage, acts of war or public enemy, and priority or allocation 

requirements or other acts of the Federal Government), provided that the Con- 

ictor shall give to the Administrator, within ten (10) days after the occurrence 

‘ such force majeure, written notice thereof, together with a statement setting 

forth the facts evidencing such force majeure and further provided that at the 

nelusion of the duration of such force majeure the Contractor shall, within 

(10) days thereafter, notify the Administrator in writing of the termination 

of such force majeure, provided, however, that no force majeure condition shall 
tend the duration of this contract beyond June 30, 1962. 


ARTICLE XII. GOVERNMENT CONTROLS 


The Administrator covenants that he will use all reasonable efforts to assist the 
Contractor in obtaining priorities or allocations for scarce or controlled materials, 
supplies, equipment and manpower. 


ARTICLE XIII. INSPECTION 


Sampling and examination for physical condition shall be performed con- 
rrently at the Contractor’s plant by representatives of the Contractor and 
he Administrator. Sampling and analysis shall be conducted in conformity 
vith the methods and procedure set forth in Appendix B attached hereto and 
ide a part hereof. Appendix B may be revised, from time to time, by mutual 
reement of the parties hereto without formally amending this contract. The 
\ inistrator shall be notified at least ten (10) days in advance of scheduled 
pling. Inspection by the Government shall be performed in such a manner 
not to interfere with production or processing operations, and the Govern- 
ent shall be accorded full cooperation of the Contractor. The sample col- 
lected according to approved methods as specified above shall be prepared in 
three (8) equal parts, each packaged, sealed, identified and distributed as 
lows: One (1) to the Contractor, for its analysis, and two (2) to the Gov- 
ernment. One of the latter is for analysis by the Government or its agent, 
the other retained for use as an umpire sample if needed. 

2. In the event of a disagreement with respect to the chemical analysis or 
hardness test, the umpire sample shall be submitted to an acceptable umpire. 
The final result with respect to each determination shall be the middle result 
f the three determinations, that of the Contractor, that of the Government and 
that of the umpire. 

Such costs as may be incurred in connection therewith shall be paid by the 
party against whom the determination is made. 

For umpire determinations, the following laboratories are acceptable to the 
Contractor and the Government: Rem-Cru Titanium Ine., Republic Steel Corp., 
P. R. Mallory Company, W. B. Coleman & Company, or such other laboratories 
as may be hereafter mutually agreed upon by the Administrator and the Con- 
tractor. 

3. The Contractor’s certified weight certificate shall govern as to quantity. 
Cost of weighing, if any, shall be for the Contractor's account. The Adminis- 
trator reserves the right to check weigh any or all drums opened for sampling 
and, should errors in weight be found, the actual weight of the lot shall be 
determined and shall govern. 

t. The Government may reject all material which does not comply with con- 

t requirements, and it shall be reimbursed by the Contractor for all costs 
incurred by the Government in connection with the rejected material; provided, 
however, that the Contractor’s chemical analysis and hardness tests shall be 
submitted to the Government, shall be binding and conclusive on the Govern- 
ment and the Government shall finally accept all material which, on the basis of 
such analysis and tests, meets the contract requirements, unless the Administra- 
tor shall notify the Contractor in writing, within twenty (20) days of the 
date samples are taken, that there is disagreement between the chemical 
analysis and hardness tests made by the Government and those made by the 
Contractor which will necessitate that umpiring procedure under paragraph 2 
f this Article XIII shall be followed. 
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ARTICLE XIV. BUY AMERICAN ACT 


under this cont 


SH-HEALEY PUBLIC CONTRACTS ACT 


the manufacture or furnishing of materials, sup] 
article r equipment in an amount which exceeds or may exceed $10,000 a 
otherwise subject to the Walsh-Healey Public Contracts Act as amended (41 | 
Code 35-45), there are hereby incorporated by reference all representations a 
stipulations required by said Act and regulations issued thereunder by 
Secretary of Labor, such representations and stipulations being subject 


applicable rulings and interpretations of the Secretary of Labor which are 


or may hereafter be in effect. 
ARTICLE XVII. NONDISCRIMINATION IN EMPLOYMENT 


In connection with the performance of work under this contract, the C 
tractor agrees not to discriminate against any employee or applicant for « 
ployment because of race, creed, color, or national origin; and further ares 
to insert the foregoing provision in all subcontracts hereunder except s1 
contracts for standard commercial supplies or for raw materials. 


ARTICLE XVIII. OFFICIALS NOT TO BENEFIT 


No member of or delegate to Congress, or resident commissioner, sha 
admitted to any share or part of this contract, or to any benefit that may arise 
therefrom, but this provision shall not be construed to extend to this contra 
if made with a corporation for its general benefit. 


ARTICLE XIX. COVENANT AGAINST CONTINGENT FEES 


The Contractor warrants that no person or selling agency has been employed 
or retained to solicit or secure this contract upon an agreement or understanding 
for a commission, percentage, brokerage, or contingent fee, excepting bona fid« 
employees or bona fide established commercial or selling agencies maintained by 
the Contractor for the purpose of securing business, For breach or violation of 
this warranty the Government shall have the right to annul this contract without 
liability or in its discretion to deduct from the contract price or consideration the 
full amount of such commission, percentage, brokerage, or contingent fee. 
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ARTICLE XXIII As used 
iinistrator of Defense Materials 
authorized representatives. 

CONTRACT AUTHORITY 
ARTICLE XXIV. This contract is entered into pursuant to the Defense Pro 
duction Act of 1950, as amended (Public Law 774, Slst Congress; Public Laws 
69 and 96, 82nd Congress). 


IN WITNESS WHEREOF the parties hereto have executed this contract as of the 


day and year first hereinabove written. 
UNITED STATES OF AMERICA 


ACTING BY AND THROUGH 
DEFENSE MATERIALS PROCUREMENT AGENCY, 


By Jess LARSON, 
Administrator. 


E. I. pu Pont pe Nemours AND COMPANY, 
General Manager. 


Attest: 
(Title) — 


CORPORATE SEAL } 
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APPENDIX A 


NONNEGOTIABLE STORAGE AND OWNERSHIP CERTIFICATE 


The undersigned Company hereby certifies that it has received and holds in 
storage at —._- . a is inion a 
United States of America acting by and through the Defense Materials Procure 
ment Agency the following titanium metal sponge sold to the Government pur- 
SURE C2 COC ECE FN ieticcicwscan , GRE ctdenenecdunannsass : 


Lot Number 
Weight 
Angiyesis ....... 


and that said titanium metal sponge is identified by legible marks to indicate 
that it is owned by the United States of America, and that it will be stored in 
accordance with the aforesaid agreement and released pursuant to instructions 
of Defense Materials Procurement Agency. 


E. I. pu Pont DE NEMOURS AND COMPANY, 
By i . _ 
S1tee hettiounhthel i aces = jaiiseidie 


Conrract No. DMP-75 BrETWEEN UNITED STATES OF AMERICA AND 
CRAMET INC. 


TrHIs CONTRACT, between the United States of America, acting by and through 
the Defense Materials Procurement Agency, its successors, assigns, and duly 
authorized representatives, hereinafter referred to as the “Government” (pur- 
suant to the authority contained in the Defense Production Act of 1950, as 
amended, Executive Order No. 10161, as amended and supplemented, and any 
other enabling legislation), and Cramet Inc., a corporation organized and exist- 
ing under the laws of the State of Delaware, hereinafter referred to as the 
“Contractor.” 

WITNESSETH : 


In consideration uf the mutual promises herein contained, the parties hereto 
agree as follows: 
ARTICLE I. PREPARATION OF FACILITIES 


Contractor shall, without delay, procure land, and construct, equip and main- 
tain in or near Nashville, Tennessee, a plant (all hereinafter referred to as the 
“Facilities” ) capable of producing in the normal course of operation and without 
the use of other productive capacity, sufficient titanium sponge to meet Con 
tractor’s obligations as set forth in Article II hereof. It is understood that the 
Facilities include equipment for the production of titanium ingot and ingots of ) 
titanium alloys. Said Facilities shall be completed to the extent that first 
production can start not more than eighteen (18) months following the date 
of execution of this Contract. “First Production” means the first batch of 
titanium sponge produced by the main facilities, excluding sponge produced 
incidental to equipment trial runs. It is understood that construction may con- 
tinue after the First Production has started, and the period of construction 
shall end when the Facilities included herein are completed. The plant will 
include facilities for the control of plant processes. The titanium sponge pro- 
duced incidental to the operation of the control facilities shall not be considered 
for the purpose of determining the date of First Production. Production of the 
control facilities subsequent to First Production will, however, be included in 
determining total production. ( 


ARTICLE II. PRODUCTION 


Upon commencement of First Production in accordance with Article I hereof, 
Contractor shall commence production in such a manner as to reach and assure, I 
within thirty (30) months after the date of execution of this Contract, a pro é 
duction capacity of 6,000 short tons (of 2,000 pounds avoirdupois each) of 
titanium sponge per annum; and said Facilities shall be kept and maintained 
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all times during the term of this Contract in such condition as may be re- 
red to produce immediately titanium sponge at the rate of 6,000 short tons 
annum, regardless of whether said Facilities are ever operated at said rate. 


ARTICLE III. DISPOSITION OF PRODUCTION 


A. Upon ninety days’ prior written notice the Government may require the 
ile to it during any calendar month of up to twenty-five (25) percent of the 
production of titanium sponge, or one hundred twenty-five (125) tons, which- 
ever is the lower; provided, however, that when the production sold the Govern- 
ment under Paragraph B of this Article III, plus the quantity purchased by 

e Government under this Paragraph A, shall aggregate 7,500 tons, the Govern- 
ent’s right to purchase titanium sponge under this Paragraph A shall terminate. 

B. The Contractor may from time to time tender to the Government and the 
Government shall accept such quantity of production from the Facilities not 
exceeding 6,000 short tons during the term of this Contract, and not more than 
1,500 tons during any calendar quarter. Tender to the Government of all or 

part of the production from these Facilities for any calendar month shall 

be made not later than ninety (90) days following the end of such month 

C. Delivery to the Government shall be in the form of titanium sponge meet- 
ng the specifications hereinafter set forth; provided that if the parties hereto 
ree upon mutually satisfactory specifications, conversion quantities and prices 
rr titanium ingot, the Government may elect to take delivery in the form of 

nium ingot in lieu of titanium sponge. 

I). The Contractor agrees, prior to offering titanium sponge to the Govern- 
ent as provided above under Paragraph B, to attempt to sell such sponge to 
ndustry; provided, however, the Contractor is not required to so sell such 

nge at a price lower than that provided under Article VI B as adjusted 

Article VII. 

ARTICLE IV. SPECIFICATIONS 


Titanium sponge delivered to the Government pursuant to any provision of 

Contract shall be a porous form of titanium metal containing at least ninety- 

e and three-tenths (99.3) percent pure titanium, and having a sufficiently low 

impurity content (as hereinafter specified) and otherwise to conform to the 
following specifications : 


Rejection 
Analysis 
of Blends 


Titanium (Ti) minimum 
r Fe) maximur 
en (N2) maximum 
hlorine (Clz) maximum 
Magnesium (Mg) maximum 
bon (C) maximum 
tal Impurities 
fardness, Maximum 170 Bhn 200 Bhn 
percent through 4” 
Screen and not to exceed 
1% percent may pass a 


20-mesh sieve 


Each lot, composed of several batches or blends, shall not be less than 20,400 pounds 


? Each blend may not exceed 25 percent of the weight of the lot of which it isa component and all blends 
1 lot shall have the same weight. Any blend not meeting the ‘“‘Rejection Analysis of Blends’ shall not 
be offered as part of a lot. 
itanium shall be determined by difference, i. e., 100 percent minus sum of Fe, No, Ch, Mg, C, plus 
0 percent for other impurities. 
‘Titanium shall be determined by difference, i. e., 100 percent minus sum of Fe, Na, Cla, Mg, C, plus 
2 percent for other impurities 


As further commercial experience is developed the specifications and require- 
ments of this Article may be modified by mutual agreement of the Contractor 
and the Government. 
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ARTICLE VI. PRICE 


A. Th ‘ice for titanium sponge sold to the Government under Article IIT A 
hereof shall be (1) for sponge produced during the first year of product 
$5.00 per pound, (2) for the remainder—$4.00 per pound the prices as s« 
forth above to be increased by the amount of any increase in royalty payme 
for the use of the Kroll Process over that set forth in the Department 
Justice schedule attached hereto as Appendix B and made a part hereof 
f. o. b. common carrier’s conveyance, Contractor’s plant, or the average monthly 
market price per pound for sponge of the same quality and quantity for the 
month in which delivery of such sponge is made as is quoted by the Engineer 
ing and Mining Journal, Metal and Mineral Markets, or such authoritative 
cessor publication as may be agreed upon by the Contractor and the Governm« 
whichever is higher. 

B. The price of titanium sponge sold to the Gove: \ment under Article I 
hereof shall be on the basis of f. 0. b. common carrier’s conveyance, Contract 
plant, as follows: (1) for sponge produced during the first year of product 
but not exceeding 1,000 short tons—$5.00 per pound; (2) for the remainder 
$4.00 per pound. The prices set forth in this Paragraph B are to be increa 
by the amount of any increase in royalty payments for the use of the K 
Process over that set forth in the Department of Justice schedule set f 
in Appendix B attached hereto and made a part hereof. 
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ARTICLE VII. ESCALATION 
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ing agent for the Government, to effect shipment of all deliveries in ac- 
lance with the instructions to be furnished by the Government and process 
1ecessary shipping documents. This service shall be performed not only 
regard to materials delivered on schedule, but also with regard to materials 
h shall be stored at the expense and risk of the Government and concerning 


} 


shipping instructions are thereafter received during the term of this 


ARTICLE IX. PAYMENT 


Payment for each lot of material delivered by the Contractor hereunder shall 
ade promptly upon presentation by the Contractor of its properly certified 


l 
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invoice, supported by a certified weight certificate, a certified analysis report 
signed copy of the bill of lading or storage certificate or certificates, as the ca 
may be, and such other documents and reports as may reasonably be requi 
by the Government. Each invoice shall be prepared and submitted in triplic 
shall contain a reference to the contract number, the quantity, unit price, ar 
extended total, and shall contain the following certificate, signed by the ¢ 
tractor or its duly authorized representative : 

“I certify that the above bill is correct and just and that payment thers 
has not been received.” 


ARTICLE X. ADVANCES AND POUNDAGE PAYMENTS 


For the purpose of assisting the Contractor in the performance of its obl 
tions hereunder, the Government shall promptly, upon the Contractor’s writt 
request made pursuant to the terms of this Contract, advance to the Contrac¢ 
from time to time for the construction of the Facilities, sums of money wh 
may total but shall not exceed $24,950,000. Such advance payment(s) shal 
made, retained, used, and repaid in uccordance with the following terms and 
conditions : 

1. Advance payments shall bear interest at the rate of five (5) percen 
annum on the unpaid balance from the date of the advance, and interest s| 
be aecrued on each advance payment made hereunder on the basis of a 365- (« 
366-) day year Che advance payment or payments shall be evidenced b 
note or notes of the Contractor, payable no later than February 28, 1961. § 
note or notes are to be secured by a valid first and paramount mortgage lien 
upon all machinery and equipment acquired or installed by the Contractor w 
advances made hereunder; (2) upon all of the Contractor’s interest in and 
the land and buildings on which the Contractor’s Facilities are located; 
upon all of the Contractor’s interest in and to all removable buildings and bu 
ing installations acquired or constructed by the Contractor hereunder with the 
proceeds of any advance or advances made hereunder; and (4) upon the credit 
balance in the separate bank account or accounts in which the said advai 
payments may be deposited Said mortgage shall also be extended to in 
all replacements of previously acquired installations in or additions to si 
Facilities, including but not limited to replacement by Contractor at its exper 
of obsolete equipment; provided, however hat any special buildings or equip 
ment constructed at Contractor’s expense, and readily identifiable as separa 
from and tfot a part of said Facilities, shall be exempt from the mortgage pr 
visions of this Paragraph. Said note or notes and mortgage shall be in 
and substance satisfactory to the Government. Interest accruing during 
construction period Of the Facilities on any advance payment made hereund 
shall be added to the principal and thereafter interest shall be accrued on 
sum thereof. For the purposes of this Article, the construction period shall e1 
when Facilities are completed, capable of a production capacity at the annua 
rate of 6,000 tons, or the expiration of thirty (20) months from the date of this 
Contract, whichever event first occurs. The Contractor shall advise the G 
ernment in writing when Facilities are completed. 

2. All moneys advanced hereunder shall be used by the Contractor solely 
exclusively for the purposes of this Contract. 

3. All moneys advanced hereunder shall be deposited by the Contractor in 
separate bank account in a bank or banks to be approved by the Government 
The Contractor shall not commingle such funds with any other funds. 

1. Each request for an advance payment hereunder shall be supported by 
eash flow sheet, satisfactory to the Government, showing the expenditures to be 
made by the Contractor from the funds to be advanced. As the installation of 
the Facilities progresses, the Contractor shall also furnish a monthly statement 
of cumulative costs in form and substance satisfactory to the Government, 
gether with such other reports with respect to the progress of construction as 
the Government shall require. 

5. The Contractor covenants that, during the term of this Contract, it wi 
keep the Facilities covered by the Government’s mortgage lien free of any 
other liens and encumbrances whatsoever. 

6. The Contractor shall provide and maintain at its own expense insurance 
the Facilities against fire, windstorm and such other hazards, in such amount 
and with such companies as shall be satisfactory to, or required by, the Gover! 
ment. The policies evidencing such insurance shall be made payable to the 
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Government as its interest may appear and evidence thereof, satisfactory to the 
Government, shall be delivered to the Government. The Contractor shall, if 
requested by the Government, restore the aforesaid Facilities in the event 
oss or damage covered by said insurance policies to the extent the proceeds 
such insurance are sufficient to cover the cost of such restoration, and the 
“acilities, as restored, shall be subject to all the terms of this Contract. 
7. In the event that any part or process of the Facilities shall become partially 
wholly obsolescent, or in the event that any improvement in equipment or 
wess is hereafter devised which is deemed by the Contractor to be advan- 
eous, and if, incidentally thereto, the replacement, acquisition or addition 
quipment or process is required, Contractor shall have the right to apply 
the Government for approval of such replacement, acquisition or addition 
such equipment or process. The Government shall have the right to approve 
reject, in whole or in part, any such recommended change in equipment or 
process. In case the Government approves any such change, the Government 
| advance to the Contractor such supplemental funds as Government deems 
essary to defray the cost of such change, and such supplemental advances 
be made, if necessary, without regard to the maximum limitation of 
1,950,000 provided in this Article The Facilities, as thus changed, shall be 
subject to all the terms of this Contract. Such supplemental advances shall be 
ded to the unpaid balance of the original advances and there shall be deducted 
om such adjusted unpaid balance of advances an amount equal to the installed 
st of any facilities retired in connection with such amounts less 


(a) Accelerated amortization on such retired facilities allowable by the 
Bureau of Internal Revenue by reason of the certificate of necessity covering 
the Facilities issued pursuant to Section 124A of the Internal Revenue 
Code, as amended: and 

(b) Such other depreciation as may be allowable by the Bureau of Internal 
Revenue for any part of such retired facilities for which accelerated amor- 
tization was not authorized. 


ase the Government does not approve any such change, Contractor may 
effect such change at its own expense, in which event the Facilities, as thus 
hanged, shall be subject to all the terms of this Contract and there shall be 
edited against the Government’s advances an amount equal to the installed 
ost of any facilities retired as a result of such change less the amounts provided 

"in subparagraphs (a) and (b) of this Paragraph 7 

The Contractor shall transfer to the Government, and the Government shall 

ke title to, such retired facilities and the Government shall promptly remove 
he same from the Contractor’s sites; provided, however, that the Contractor 
hall assist the Government, at its request, in getting bids for the sale and 
removal of such retired facilities. It is not the intention of the parties hereto, 
hould any supplemental advance to be made hereunder, that this Contract 

| be changed in any way to result in a reduction of the productive capacity 
the Facilities to less than 6,000 short tons of titanium sponge per annum. 
8. All advances hereunder with interests thereon, will be repaid by the Con- 
ictor by the payment to the Government of poundage payments on a quarterly 
asis; payment to be made within sixty (60) days after the end of each calendar 
iarter. Said poundage payments shall be made upon each and every pound 
of salable titanium sponge produced from the Facilities and shall begin to accrue 
ith the First Production of titanium sponge from the Facilities. The Con- 
tractor shall advise the Government, in writing, of the date that the first batch 

' sponge is produced from the Facilities. 

Provided, however, that during the twelve months next succeeding the First 
Production, such payments need not exceed the amount of Contractor’s cash 
return (as defined in Article XI Paragraph A 5 hereof) during such period. 
Should Contractor repay on this basis, poundage payments shall be recalculated 
it the end of the first year of production so as to assure the payment of a suffici- 
ent amount per pound to liquidate all advances, plus interest, through the produc- 
tion of the remainder of 30,000 tons of titanium sponge. All payments shall 
be applied first to the reduction of interest and then to principal. 

9. The aforesaid poundage payments, subject to the provisions of Paragraphs 
8 and 10 hereof, shall be at the rate of $0.52 for each and every pound of salable 
sponge produced from the Facilities. 

10. If, when the final closing of the construction project for the Facilities has 
een made and any excess in advance has been refunded to the Government, 





702 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


the net advance made to the Contractor by the Government, under the provis 

r tl Article, is less than $24,950,000, then the rate of poundage payments ] 
2 shall be proportionally reduced thenceforth 

plemental advances pursuant to Paragraph 7 het 

re ded in Paragraphs 9 and 10 hereof 


ing with the st f operation of the supy 


repayment t ie G rnment of the u 

t er the pe duction of such 
produced wit 
on any payme 


interest thereon, and the 
ion of such tendered 


ement f the oblig: n 1 the event the Contract is r 


+ 
te! 


n this Paragraph 7, the Gov nent will pay to the Contras 


£6.260.000 covering all costs incurred in settli 


urred because ol this Contract for the ac qui 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 703 


ons cons! 


is of the fol 


Reports as < 


pendent certified ] 


ks and records co 


A. The Contr: 
ible written deta 
this Contract an 
has notice thereof. 
B. In the event of litigation 
infringement arising out of t 
se of any supplies furnished or 
Contractor agrees that it will fu h to the Government, upon 
evidence and information in its posse nm pertaining to the defense o 
tigation, and, except in the case of a claim of infringement of a patent or patent 
application of which any agency of the United States Government is a licensor or 





704 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


custodian (excluding the custodianship created through the receipt of pate 
applications and the issuance of patents thereon in the normal manner), to t) 
extent requested by Government, Contractor will at its own expense, aid in the 
defense of said litigation. 

Cc. The Contractor agrees to indemnify the Government and its officers 
agents and employees and nominees against liability, including costs and 
expenses, for infringement upon any Letters Patent of the United States (exce 
Letters Patent issued upon an application which is now or may hereafter 
for reasons of national security, ordered by the Government to be kept secret 
or otherwise withheld from issue, and except in the case of a claim of infrings 
ment of a patent or patent application of which any agency of the United States 
Government is a licensor or custodian (excluding the custodianship created 
through the receipt of patent applications and the issuance of patents thereor 
in the normal manner)) arising out of the performance of this Contract o1 
out of the use or disposal by or for the account of the Government of supplies 
furnished or work performed hereunder. ‘The foregoing indemnity shall not 
apply unless the Contractor shall have been informed as soon as practicable by 
the Government of the suit or action alleging such infringement, and shall have 
been given an opportunity to present recommendations as to the defense thereof 

D. The Contractor agrees that, as to each new patentable invention mad 
conceived or acquired by it in the course of its performance hereunder in the 
Facilities constructed hereunder, the Government or its nominees may at any 
time on a non-exclusive royalty free basis, use said patents and/or inventions 
for production or construction under any Contract to the extent to which the 
United States Government is actually a purchasing party; and, in the event 
the Facilities hereunder are returned for operation by the Government, Contra 
tor agrees that the rights hereinabove enumerated, together with patents and 
information owned or controlled by Contractor and necessary to the efficient 
and complete operation of said Facilities, shall be made available to the Govert 
ment on a royalty free license basis. It is understood that control of patents, 
as used in the preceding sentence, does not include control by means of a non- 
royalty free license in the Contractor to use patents owned by others. Contrac 
tor further agrees that Contractor will, at Contractor’s expense, promptly apply 
for Letters Patent for any and all improvements, discoveries and inventions 
deemed patentable and made in the course of or arising out of Contractor’s 
performance hereunder. The Contractor agrees to have each of its technical 
and supervisory employees execute a contract satisfactory to the Government, 
whereunder such employee agrees to assign to the Contractor all rights to 
patents and patent applications as to each new patentable invention made, con- 
ceived or acquired by such employee through use of the Facilities covered under 
this Contract. Such patents and patent applications obtained by Contractor 
in this manner shall be subject to the foregoing conditions. 


ARTICLE XIV. ADDRESSES 


Unless otherwise specified : 

(a) Notices by the Government to the Contractor provided for in this Contract 
shall be addressed to: Cramet Inc., 886 South Michigan Avenue, Chicago 5, 
Illinois 

(b) Notices by the Contractor to the Government shall be addressed to: 
Administrator, Defense Materials Procurement Agency, Washington 25, D. C. 
or such other address as either party for itself may specify to the other in writing 


ARTICE XV. COMPLIANCE APPLICABLE LAWS 


In the performance of this Contract, Contractor shall comply with and give 
all stipulations and representations required by any applicable Federal, State, 
Municipal or local law, or Executive Order, or any applicable rules, orders, regu 
lations or requirements of any governmental department or bureau, but nothing 
herein contained shall be considered as preventing Contractor from contesting 
in good faith the validity of such law, rule, order, regulation or requirement or 
any charge that Contractor has not complied therewith. 


ARTICLE XVI. WALSH-HEALEY ACT 


There are hereby incorporated by reference all representations and stipula- 
tions required by the Walsh-Healey Public Contracts Act, as amended (41 U. &. 
Code 35-45), and regulations issued thereunder by the Secretary of Labor, such 
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epresentations and stipulations being subject to all applicable rulings and in- 
rpretations of the Secretary of Labor which are now or may hereafter be in 
effect. 
ARTICLE XVII. ANTIDISCRIMINATION 


In connection with the performance of work under this Contract, the Con- 
tractor agrees not to discriminate against any employee or applicant for em- 
ployment because of race, creed, color, or national origin; and further agrees 
to insert the foregoing provision in all subcontracts hereunder except subcon- 
tracts for standard commercial supplies or for raw materials. 


ARTICLE XVII. CONTINGENT FEES 


The Contractor warrants that no person or selling agency has been employed 
or retained to solicit or secure this Contract upon an agreement or understand- 
ing for a commission, percentage, brokerage, or contingent fee excepting bona 
fide employees or bona fide established commercial or selling agencies main- 
tained by the Contractor for the purpose of securing business. For breach or 
violation of this warranty, the Government shall have the right to annul this 
Contract without liability or in its discretion to deduct from the Contract price 
or consideration the full amount of such commission, percentage, brokerage, or 
contingent fee. 


ARTICLE XIX. INTEREST OF MEMBER OF CONGRESS 


No member of or delegate to Congress, or resident commissioner, shall be ad- 
mitted to any share or part of this Contract, or to any benefit that may arise 
therefrom ; but this provision shall not be construed to extend to this Contract 
if made with a corporation for its general benefit. 


ARTICLE XX. ACCESS TO BOOKS AND RECORDS 


The Contractor agrees that the Government or any of its duly authorized repre- 
sentatives shall, while the Contract is in effect, and for a period of three (3) 
years thereafter, have access to and the right to examine any pertinent books, 
documents, papers and records of the Contractor involving transactions related 
to this Contract. 

The Contractor further agrees to include the following provision, with appro- 
priate insertions in all its subcontracts (herein defined as any agreement with 
another party providing for construction, improvements, or other work called 
for by this Contract, whether or not that purpose is so specified in the agree- 
nent) hereunder: 

“(Name of Subcontractor) agrees that the Government or any of its duly 
authorized representatives shall, until the expiration of three years after final 
payment under Prime Contract (Contract Symbol and Number) between the 
United States of America and Cramet Inec., have access to and the right to 
examine any pertinent books, documents, papers and records of (Name of Sub- 
contractor) involving transactions related to this Contract.” 


ARTICLE XXII, ASSIGNMENT 


The Contractor shall not, without the prior written consent of the Govern- 
ment, sell, assign, or pledge this Contract or any of its rights, powers, privileges, 
duties or obligations thereunder; provided, however, that Crane Co., Chicago, 
Illinois, shall at its written election and prompt notice thereof to the Govern- 
ment, be substituted as the Contractor hereunder (by agreement between Crane 
Co. and the original Contractor, or by operation of law in the ease of liquida- 
tion, merger or consolidation) with all rights, liailities and obligations of the 
original Contractor, at any time without such consent of the Government; and 
further provided that any moneys due or to becOMme due under this Contract, 
but not including any advances made or to be made hereunder, may be assigned 
by the Contractor to a bank, trust company or other financing institution, 
including any Federal lending agency, pursuant to and in accordance with the 
Assignment of Claims Act of 1940, as amended (31 U. S. C. 208, 41 U. 8. C. 15). 

All rights, powers, privileges, duties or obligations under this Contract shall 
inure to any successor or successors of Defense Materials Procurement Agency 
or any branch or agency of the Government to which the Defense Materials 
Procurement Agency shall hereafter delegate or assign its authority to act for 
the Government hereunder. 
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ARTICLE XXII, FORCE MAJEURE 


the bal 
‘luding 
to the 


NON-WAIVER 
of either the Contractor or the Government to insist in any 
‘'s upon the performance of any of the terms, covenants or 
his Contract, shall not be construed as a waiver or relinquishment of tf 
rformance of any such term, covenant or condition by the other p 
the obligation of such other party with respect to such future pe 
1 continue in full force and effect. 


ARTICLE XXV. MODIFICATIONS 


No oral statement of any person shall modify or otherwise affect the terms 
a d 


conditions or specifications of this Contract. 


ARTICLE XXVI, MANAGEMENT, INDEMNIFICATION, GUARANTY AND CONTROL 


The Contractor shall deliver to the Government promptly and prior to th 
payment of any funds to the Contractor by the Government the following do 
ments in form and substance satisfactory to the Government (which shall re 
that they are made as an inducement to the Government to enter into this Co 
tract and in consideration of the making of this Contract by the Government) 

1. An agreement of Crane Co., Chicago, Lllinois, that it will furnish to the 
Contractor whatever management and supervisory personnel may be needed 
the Contractor efficiently to carry on the operations required under this Contra 
and that it will supervise the management of said operations. 
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AMENDMENT NO, 1] 
mo 
Contract No. DMP-75 
BETWEEN 
UNITED STATES OF AMERICA 
.ND 


CRAMET INC, 


11S AMENDMENT, entered into between the United States of Ameri 
‘rr called the “Government,” acting through the Administrator 
vices, his successors, assigns and duly authorized representati\ 
the authority contained in the Defense Production Act of 19: 
1 Executive Order No. 10480) and Cramet Ine., a corporati 
<isting under the laws of the State of Delaware, hereinaf 
Contractor,” 


VITNESSETH 


Whereas, the Government, acting through the Defense Materials Procurement 

\geney, on July 31, 1953, entered into Contract No. DMP-—75, hereinafter called 
e “Contract,” with the Contractor covering production of titanium sponge to be 
oduced at Contractor’s facilities in or near Nashville, Ten 


l 


Whereas, Contractor desires to establish its facilities in or nea attanooga, 


rennessee ; and 
Whereas, by virtue of the aforesaid Executive Order No. 10480, Defense Mate- 
als Procurement Agency has been abolished, and certain of its functions assigned 
r delegated to the Administrator of General Services ; 
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Now, therefore, it is hereby mutually agreed by and between the parties her: 
that the Contract shall be and it is hereby amended as follows: 

First: That the words “in or near Nashville, Tennessee” where they appear j 
Article I thereof be deleted and the words “in or near Chattanooga, Tennesse« 
be substituted therefor. 

Second: That the words “at or near Nashville, Tennessee” where they appear 
in Article VIII thereof be deleted and the words “at or near Chattanooga 
Tennessee” be substituted therefor. 

All other terms and conditions of the Contract not otherwise inconsistent 
herewith shall remain in full force and effect. 

IN WITNESS WHEREOFP, the parties hereto have caused this Amendment to be dul) 
executed this 2d day of September, 1953. 

UNITep STATES OF AMERICA, 
By E. F. MANSURE, 
Administrator of General Services 


CRAMET, INC., 
H. H. BUNCHMAN, 
Vice President 
Attest . 
K. Z. Karr, Secretary. 
[CORPORATE SEAL] 


APPENDIX A 


SPONGE SAMPLING AND ANALYTICAL METHODS 


The supplier shall certify that all material scheduled for delivery meets the 
sponge specifications aforementioned and further analysis shall be at the option 
of the Government. Ninety-five percent (95%) of the weight of each lot shall 
pass a \’’ screen and not to exceed 1.5 percent shall pass a 20-mesh sieve. The 
following procedures for sampling and analysis shall be employed by the Govern 
ment. As further commercial experience is developed, these procedures may be 
modified by mutual agreement of the contractor and the Government. 

Packaging.—All material shall be packaged in a moisture-resistant fiber con 
tainer such as “Lever-Pack”—Style M-38207, Size SX or 10X, or equivalent, and 
all containers in a given lot shall be of the same nominal size and shape. 


A. Preliminary Sampling. 


A lot shall consist of approximately 20,400 pounds composed of four blends of 
5,100 pounds each, packed in 17 moisture-resistant fiber drums. Three random 
drums will be sampled from each 5,100-pound blend scheduled for delivery 
Twelve drums will be sampled to represent a lot. Samples from the twelve 
drums will be blended for one analysis as follows: 

(1) Each drum containing approximately 300 pounds will be sampled by pass 
ing the sponge through a 1’’ riffle until a sample of approximately 12 pounds is 
obtained from each drum. 

(2) The 12-pound sample from each of the twelve drums shall be placed in a 
50-gallon drum. Similar samples from the eleven additional drums shall be 
combined in the drum which shall not be more than half filled with the combined 
sample (weighing about 144 pounds). 

(3) The composite particle size of the sponge contained in the drum shall be 
reduced, preferably to —%’’. The size-reduced sponge is returned to the drum 
which is securely closed with a lid and rolled back and forth across the floor for at 
least ten rolls, about ten feet per roll to insure thorough mixing. This blended 
sample is representative of the quality of 68 drums or about 20,400 pounds of 
sponge. 

(4) After blending, the sponge is passed through a \4”’ riffle until a representa 
tive sample weighing about 9 pounds (approximately filling a one-gallon can), is 
obtained. 

(5) The unused balance of the sample will be returned to the shipment for 
delivery. 


” 


B. Sample Preparation 

(1) Analytical Sample——(a) The gallon sample is passed through a 1’ 
riffle to obtain two samples each weighing approximately four pounds. From 
one of the four-pound samples, three one-half pound samples are obtained by 
rifling; the remaining two and one-half pounds is returned to the gallon can 
The half pound samples are compacted and drilled to yield analytical drillings 
as described in section C. 
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2) Hardness Determination Sample.—(a) The remaining four-pound sample 
eparated into four equal portions using a 14’’ riffle. One of the quarters is 
irned to the gallon can. Each of the remaining quarters is placed in a clean, 
, screw-top glass jar of adequate size. These quarters serve as hardness 

ietermination samples. One quarter (approximately one pound) is for the 

ntractor, one for the Government, and one for umpire use in the event of 
bitration. The latter two quarters shall be retained by the Government. 

b) For hardness determination, the one-pound sample is further divided, 
ing the %4’’ riffle, into four equal portions each weighing about 100 grams. 

[wo of the samples are melted for hardness determination, the remaining 

iarters are returned to the jar for additional tests if necessary. 


(. Compressing and Drilling 
(1) Set up the 2’’ dies, shown in the attached sketch, on the stand in prepara- 
for making compresses ; charge one of the one-half pound samples to the die. 
2) Compress the sample in the press, as shown on the sketch, to 100,000 Ibs. 
tal pressure. Repeat procedures (1) and (2) with each of the remaining half 
und samples. 
3) Clamp one of the dies filled with the compress in a small vise, placing a 
ean sheet of smooth paper between the die and the vise jaws. The paper 
should be large enough to catch all of the drillings. Drill one hole with 1%.’ 
drill while the compress remains in the die. Place the drillings in a clean 
one-half pint jar with screw top. Each compact will yield about 125 g. of 
drillings. 
(4) Repeat the drilling on the other compresses and place all the drillings in 
the sample jar. The drillings should amount to approximately 375 grams. 
(5) Spread the drillings on a clean sheet of paper. Run a magnet thoroughly 
ver the drillings to remove magnetic tramp iron particles accumulated during 
sample preparation. 


EQUIPMENT ASSEMBLY 


Note: Faris wot 
CRANK Te SCALE 


MATERIAL: OF FRAME 
COLUMNS -Took STEEL 


\. SO Ten Hadraulie dren, 


3. FramiworRn 


89888 
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DIES USED IN MAKING COMPRESSES 
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Plateaginecsutmicaeianens 


MAKING COMPRESS™ SET UP 4-2-) 
DISCHARGING COMPRESS- SET UP 4.3- 2- | 


(6) The drillings are separated into three portions in a 14” riffle. If a 
3-way rifile is not available a 2-way riffle can be used with repeated riffling of 
one quarter followed by recombination with the remaining three quarters. In 
this case one quarter of the twice riffled sample is rejected. A suggested 
riffle is A. H. Thomas Catalog #8860, 6’’ x 6’’ with chutes 44’’ wide. 

This system provides three samples of not less than 120 grams each for t 
contractor, the Government, and umpire analysis. A single set of analyses 
quires about 40 grams The Government will submit its sample to a labora 
of its choice for analysis and will seal and retain the umpire sample for pos 
use in case of differences leading to rejection of shipments. 

(7) The three drilled compresses are returned to the gallon can and reta 
by Du Pont. 

Nore (1).—Sample drums, cans and jars, papers, drill vise and drill 1 
be clean and free from grease, moisture and other foreign matter. I 
necessary to avoid excessive handling of the compresses before drilling, using 


} 
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clean gloves to handle or 


der 
maigam 
lalgamated 20 mesh zin« 
lodified Jones reductor 
meter for measuring CO, 
ass wool 
k tongs 
lydrochlorie acid, 10 percent by volume 
Standard 0.1N ferric alum solution in bi 
Potassium thiocyanate or sodium thiocyanate solution, 400 ¢/1 
lure 1. Accurately weigh about 0.2 gram of the sample and transfer 
300 ml. pyrex of vycor Erlenmeyer flask which contains 15 to 25 granis of 
ium bisulphate and 10 drops of concentrated sulphuric acid 
Place a Tuttle cover in the neck of the flask and heat over the full flame of 
ist burner until the bisulphate has fused and no undecomposed sample 
ns. This operation will require about 30 minutes During e fusion, 
ip the flask frequently with a pair of tongs and whirl to mix the contents 
Remove the flask from the flame with the tongs and by means of a rotary 
m cause the melt to solidify in a uniform layer on the side and bottom of 
lask. 
When the contents of the flask have cooled, add 100 ml. of 50 percent (by 
ime) hydrochloric acid and dissolve the fusion by careful heating. Avoid 
ent boiling. 
Add 60-80 grams of amalgamated zinc shot. 
Place on a hot plate and bring to a boil. soil gently for 10 minutes 
For the initial sample in a series, prepare the reductor assembly by first 
ving the liquid level in the reductor reservoir to about 4 to 1% inch above 
top of the zinc column. Set the 1 liter Florence flask in place in the reductor 


embly. Connect the carbon dioxide supply, turn it on, regulate the flow to 


) 2 liters per minute CO, and allow it to run for two minutes to flush all the 


‘out of the flask before it is used. 


i 


Drain the acid remaining in the reductor down to the level of the top of 
zine column, 
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9. Pour the reduced solution from the Erlenmeyer flask into the top of 
reductor and add a preliminary rinse of the zine shot with not more than 
m. of 10 percent hydrochloric acid which has been stirred into the zine. 

10. Open the stopcock and allow the solution to pass through the reduct 
and into the receiving flask. 

Nore. 1.—The time required for the acid solution from the flask to pass 
through the reductor should be between 3 and 5 minutes. This rate may 
increase considerably in the succeeding washing operation. It is also im- 
portant that solutions flow through the reductor by gravity and are not forced 
through by means of vacuum or pressure. Furthermore, the solution after 
flask digestion and after the small preliminary rinse mentioned in Step 
II should never be diluted with water or weak acid in order to make it flow 
faster through the reductor. Dilution at this point increases the normal r¢ 
oxidation due to the transfer from the flask to reductor and decreases the 
efficiency of the zine in the reductor. 

11. When the liquid level in the reductor has dropped almost to the top of 
the zine column, close to the stopcock, rinse the sides of the reductor reservoir 
and stirring rod with a few ml. of 10 percent hydrochloric acid from a wash bottle 
and drain the rinsings to the top of the zine column. 

Nore 2.—It is imperative that the zine column in the reductor be not 
exposed to air at any time. The level of the liquid must never be drawn 
below the top of the column. 

12. Rinse the zine shot in the flask with not less than three successive 75 to 
100 ml, portions of 10 percent hydrochloric acid and pass them through the re 
ductor, permitting each rinse to be drawn down nearly to the top of the zin 
column before adding the succeeding rinse. 

13. Rinse the sides of the reductor reservoir and the stirring rod again as 
in Step 11. 

14. Finally rinse the reductor with an additional portion of 10 percent hydro- 
chloric acid. Allow this to drain down to about 4 to % inch above the top 
of the zine column. The total volume of the reduced solution in the receiving 
flask should now be 500 to 750 ml. 

15. Remove the receiving flask from the reductor. If another sample is to 
follow immediately, place another Florence flask in the reductor assembly in 
order to allow the CO, to displace the air in preparation for the next sample 
If another sample is not to follow at once, turn off the CO, and fill the reductor 
reservoir with 10 percent hydrochloric acid. (See note 4 which follows after Ste; 
18 regarding care of the reductor.) 

16. Quickly add 20 ml. of 400 g/1 NaCNS or KCNS solution to the flask 
containing the reduced solution. Do not shake the flask to hasten mixing of 
the indicator solution. 

17. Place the flask under a burette filled with standard 0.1N ferric alum solution 
and proceed immediately with the titration, allowing about 90 percent of 
the estimated requirement of ferric alum to enter the flask. Then, shake the 
flask gently until the solution is decolorized. Continue the titration, shaking 
only enough to decolorize the solution until the permanent straw-colored end 
point is reached, at which time the violence of the shaking may be increased 
to insure the end point. Before making the final burette reading, wash down 
the neck of the flask with a little distilled water from a wash bottle to insure 
complete reaction between the reduced titanium and ferric alum. 

Nore 3.—The mechanics of carrying out the titration has been outlined 
in considerable detail in the above step, as an aid to uniform and precision 
work. Unnecessary shaking must be avoided in order to prevent loss of 
CO, from the flask. In routine work the approximate titration will be 
known; therefore, most of the ferric alum may be added before any shaking 
is done. In the case of unknowns, it is preferable to carry out duplicate 
titrations, the first to be run as a pilot and the second to be done more 
carefully. The result of the second will be used for reporting. Some chem- 
ists will prefer to carry out the titration by adding essentially all of the 
ferric alum with little or no shaking before adding the sulphocyanate 
indicator. This is permissible. 


18. Calculatior Ml. ferric alum X factor* X 100 tT 
. Calculation: : - ercel 
’ Wt. of sample taken Pe Se 


*Factor in this case is gms. Ti equivalent to 1.0 ml. of standard ferric alum. 





—, 
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. Ml. ferric alum X N X 0.0479 x 100 ; 

ir, if preferred : - - percent Ti 
Wt. of sample taken 

Nore 4.—It is recommended that the Jones reductor, when idle, should 
be left with 10 percent acid covering the zine. This is preferable to replace- 
ment of the acid with water, even for periods of a week or more. 

Notre 5.—Standards: As an aid to precision work, it is recommended 
that a standard sample of known TiO, content (Standard TiO. sample No. 
154 may be obtained from the Bureau of Stds.) be carried through the pro- 
cedure parallel with each sample or series of samples 

Nore 6.—Recommended procedures follow for—(a) Preparation and 
Standardization of Ferric Alum Solution; (b) Amalgamation of Zine Shot 
for Flask Reduction; (c) Amalgamation of 20 Mesh Zine for Flask Reduction. 


Preparation and standardization of 0.1N ferric alum solution 


ipplication.—This method applies to standard ferric alum solution of approxi- 
tely 0.1N as used in the determination of titanium content of titanium metal. 
Peagents, 
Ferric ammonium sulphate (ferric alum) 
Fe. (SOx):( NH4)2S0.24H20 C. P. 

Sulphuric acid, cone. C. P. 

Ammonium Sulphate, C. P. Cryst. 

Potassium permanganate, dilute solution 

Standard TiO, sample 

Jones reductor and other equipment for determination of TiO, according to 

Manual Code TP-27.1 or revisions thereof. 
Procedure.—0.1N Ferric Alum Soln.: 

As this solution is usually prepared in a volume of 18 liters in a 5 gallon 
ttle, the quantities given below are for a final volume of 18 liters of the solution. 
». Dissolve 870 to 875 grams of C. P. ferric ammonium sulphate (ferric alum) 
2 to 3 liters of distilled water with agitation. 

Add 500 ml. of C. P. concentrated sulphuric acid and mix thoroughly 

Nore.—The quantities of material required for 1 liter of 0.1N ferric alum 
ire: 48.5 grams ferric alum, 28 ml. H.SO, and 100 to 150 ml. distilled water, 
to be diluted to one liter with distilled water after solution of the salt is 
complete. 

1. Filter through a #5 Whatman filter paper. 
5. Transfer to the final container and dilute to volume with room temperature 
distilled water. 

6. Add dilute KMnQ, solution drop by drop and with mixing until a permanent 
faint pink coloration is discernable in the solution. 

7. Mix completely by rolling for one hour or by bubbling clean (filtered) air 
through the solution for about sixteen hours (usually overnight). 

8. Allow the solution to stand relatively undisturbed for at least 24 hours before 
using to allow for temperature equilibrium, air bubbles to escape, etc. 

Procedure.—Standardization : 

9. Dry a portion of the std. TiO. in a weighing bottle in an oven at 140° C, 
for not less than one hour. 

10. Cover the weighing bottle, remove from the oven place in a desiccator and 
permit it to cool. Retain the dried portion of the sample in the desiccator, ex- 
cept when weighing out portions, until it is depleted. The drying may be re- 
peated at intervals as necessary. 

Accurately weigh approximately .30 gram portions of the dried standard 


} 


12 Proceed according to Steps 1 through 18 of preceding method. ‘Determi- 
nation of Titanium.” 
Wt. standard sample X percent Ti 
MI. ferric alum x 100 


of sample=Ti factor* 


Amalgamation of zine shot for the flask reduction 


Apparatus and reagents.—Zine shot (reagent grade), hydrochloric acid, con- 
centrated, ¢. p., mercuric chloride, wooden paddle. 

Procedure.—1. Weight 1000 grams of zinc shot into a one or two liter beaker 
or jar. 


*Item 18 in foregoing method (Determination of Titanium). 
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DETERMINATION OF NITROGEN 


1 pplication.—To the determination of the nitrogen content of titanium met 
in the sponge form. As written, the method is suitable for determination 
nitrogen up to 2 percent of the sample weight. Should the nitrogen cont 
exceed 2 percent, additional distillation of the sample is required as provid 
for in a note which appears in the procedure. 

This method does not apply to nitrogen determination in ingot samples 

Outline The sample after decomposition with sulphuric acid is neutraliz 
with caustic The nitrogen is removed by distillation and collected under bor 
acid he distillate is titrated with standard 0.007 N sulphuric acid and the 
nitrogen calculated. 

Equipment 

Micro Kjeldahl apparatus, supplied by Scientific Glass Apparatus Co., « 
log No. M-3065 and provide with a 150 ml. digestion flask. Other sin 
apparatus may be used. 

Sulphurie acid, concentrated. 

Prepared NaOH solution Dissolve 365 grams NaOH in 1 liter of water, add 
1.0 gram de Vardos alloy, boil for one-half hour, cool and dilute to 1 lité 
Store in a tightly stoppered bottle. 

Borie acid, 0.17 percent solution. Prepare by dissolving 0.85 gram bo 
acid in 500 ml. water 

Standard sulphuric acid. 0.007 N 
Mixed indicator. Dissolve 0.0167 gram methyl red and 0.0833 gram bror 
cresol green in 100 ml. ethy! alcohol 

Procedure.—Preparation and Standardization of H.SO, Solution: 

1. Transfer, with a T. D. pipette 2.0 ml. of concentrated H.SO, to a 1 
volumetric flask. Make up to mark with distilled water. Dilute 100 ml. of this 
solution to 1 liter ina second volumetric flask and mix. This finally diluted H.S0O, 
solution is approximately 0.007 N and 1.0 ml. is equivalent to about 0.0001 gm. N, 
Standardize as follows 

2. Dissolve exactly 0.3820 gm. of C. P. NH4Cl in water and dilute to 1 liter in 

volumetric flask 1.0 ml. of this solution is equivalent to 0.001 gm. N. 


3. Take exactly 10 ml. of the above NH4C1 solution, add 20 ml. water and 5.0 
ml. of cone H.SO,. Cool, transfer to the micro distillation apparatus, add 30 m 


1 


prepared NaOH solution and distill, collecting 25 ml. of distillate under 10.0 m 
of 0.17% borie acid solution, Titrate with the H.SO, solution (Step 1) whi 
is to be standardized 

Determine a reagent blank by distilling 5.0 ml. of concentrated H.SQ,, 30 ml 
distilled water and 30 ml. of prepared NaOH solution in the micro distillatior 
apparatus catching 25 ml. of distillate under 10.0 ml. of 17% boric acid. Titrate 
with the H.SQ, solution. 

5. Calculation of Factor: 


¢ 


0.001 


N Factor : : ; : 
ml. titration (step 3)—blank titration (step 4) 

Procedure Determination of Nitrogen: 

Novi If nitrogen and iron are to be determined on the same 10 gram 
sample portion as noted in method, “Titanium Metal Sponge—Determination 
of Iron,” proceed with Step 6a below. If nitrogen only is to be determined, 
ising a fresh 1 gm, portion of the sample, proceed with Step 6b below. 

6a. Transfer to the micro distillation apparatus, by means of a pipette, 50 ml 
of solution of decomposed sponge sample prepared according to Steps 5 to 8 of 
“Titanium Metal Sponge—Determination of Iron.” 

6b. Dissolve 1 gram of sample in 5.0 ml. H.SO, (cone.) and 385 ml. water 
Heat until solution is complete and continue heating for one-half hour after 
evolution of hydrogen has ceased. Dilute to 35 ml. and transfer to the micro 
distillation apparatus. 

7. Add 30 ml. of prepared NaOH solution to the sample solution in the distilla- 
tion apparatus, to neutralize the acid. Distill, and collect the distillate under 
10 ml. of 17% borie acid solution. Continue the distillation until not less than 
25 ml, of distillate has collected. 

Nore.—For samples of normal nitrogen content, 25 ml. of distillate is 
sufficient to contain all the nitrogen. If the nitrogen should exceed 2 percent 
of the sample, remove the distillate and conduct a second distillation of the 
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remainder of the solution in the apparatus, catching the distillate under a 
fresh portion of boric acid solution. If nitrogen is found in this second 
distillate, the quantity should be added to that found in the final distillate. 

8. Add 8 drops of mixed indicator solution to the distillate and titrate with 

the standard H.SQ, solution until the color changes from blue to red 

9, Determine a reagent blank, for each test or group of tests conducted at any 
time, according to Step 4 of this method 

10. Calculation : 


(M1. std. H.SO,—blank) * Faeté 
Wt. sample portion taken 


{pplication To the determination of the iron content 
sponge form 

Outline This method is an adaptation to the specific purpose of a conven 

nal colorimetric procedure for the determination of iron in tita m metal 
The sample is dissolved in sulphurie acid 
iron is oxidized with permanganate and the subsequent additi of po 
tassium thiocyanate imparts a characteristic color with the ric iron, the 
intensity of which is proportional to the iron content 

hen graded against a suitable iron standard 

quip nt 

Flasks, volumetric, 250, 500, and 1000 ml 

Pipettes, 5, 10, 25 and 50 ml 

Beakers, Pyrex, SOO ml. 

beakers, Pyrex, 250 ml., or 200 ml. tall form 

Nessler tubes, 100 ml., matched 

Ferrous ammonium sulphate, FESO,(NH,) .SO.-6H.0, C. P. crystals for prep 

aration of standard Fe solution. 

Sulphuric acid, H.SO,, cone. C. P. 

Potassium permanganate, KMNO4, standardized N/10 s« 

Sulphuric acid, H.SO, 6N, C. P 

Potassium thiocyanate, KSCN, 250 gm./1 solution 

ocedure 1. Preparation of Standard Iron Solution: 

Dissolve exactly 0.7023 gm. FeSO,(NH,) 28O.-6H,0 in 200 ml. distilled water 

20 ml. cone. H.SO,. 

Titrate the above solution with standard N/10KMnQ,. (The purpose of 

is titration is two-fold, first, to oxidize the iron to the ferric condition, second, 

to check the iron content). Calculate the iron content of the solution. If the 
calculated iron (Fe) content is 0.1 gm £1.0 percent, the solution is satisfactory 
for dilution as follows: 

Transfer the titrated solution to a 1000 ml. volumetric flask. Dilute to 
mark with distilled water and mix. 

4. Transfer a 50 ml. aliquot of the solution to a 500 ml. volumetric flask, add 
10 ml. cone. H.SQO,, cool to room temperature and dilute to the mark with distilled 
water. 1 ml. of this finally diluted solution will contain 0.00001 gm. Fe. 

Procedure.—I1. Determination of Iron: 

5. Riffle the sample to obtain an 8 to 12 gm. portion. Weigh this portion accu- 
rately on an analytical balance and transfer to a 600 ML. beaker. 

6. Add 300 ml. of 6N sulphuric acid and boil gently until solution is complete. 

7. Transfer the solution to a 500 ml. volumetric flask. 

8. Cool the contents of the flask to room temperature, dilute to the mark with 
listilled water and mix. 


Nore A.—If nitrogen is to be determined on the sponge sample, decom- 
posed as above, 50 ml. of the solution as diluted in Step 8, may be taken. 
Refer to “Titanium Metal Sponge—Determination of Nitrogen.” 


9. Pipette 25 ml. of the solution in the flask and transfer to a second 500 ml. 
volumetric flask. Add 17.5 ml. of concentrated sulphuric acid (to maintain acid 
concentration), cool to room temperature, dilute to mark and mix. 

10. Transfer 5 to 25 ml. of the solution, depending on the iron content, to a 
250 ml. beaker. (See Note B which follows). 


Nore B.—The amount of sample to be taken for the final color matching 
is to be such that not less than 1.0 ml. or more than 4.0 ml. of the standard 
Fe solution are required. Adjustments in the aliquot to be taken in Step 10 
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In certain cases it may be necessar 
} in order that the standard Fe addit 


vr, ( 
PD ¢ 


1OK MnO, in excess to oxidize the i 


\ 


dN 
of water and 0.2 ml. cone.’ H.S0O, 
pink with N/10KMnO 

to each sample 
er tubes and mix 


tion (lml 0.00001 


nO m| 
Step 10 and 


ution from a burette 


n Sol 


hnpies 
as possible after 
n added to the Ni 


portions at one 


ack such as the Fisher Scientific ¢ 
onmiparison, the unknown samples b 


0.00001 LOO r 
percent Fe 


n Step 10 aliquot 


ontent of titanium n 


id without heating 


hydroflu: 
| CIpl 
Ss puri 
ride in which form it is filtered, dric 


the presence of 


ed by solution in ammor 


12.5 cm, 


ted, fine porosity 


cid powde I 
id, as 


te, appros 
‘ solution, 0.05 gm. AgNO,/liter. 


1 20 ml. hydrofluoric a 


and add in st 


u 
rr all the metal has been 
‘ 


ites or 1 ution is complete 
id and transfer solution to a 400 ml. Pyrex beak« 


ti en 


becomes colorless. 


(10.0 ml. 


solutior 
solution in excess 


is usually sufficient 
ulates 


Allow t tar n dark clo for 2 hours 
paper and wash thoroughly with a solution of silver 


9. Filter thru a close 
nitrate containing 0.05 g. of silver nitrate per liter. 
Dissolve the precipitate by pouring 50 ml. of ammonium hydroxide (1-1 
itching the filtrate in the original beaker. Pour the ammoniun 
time if necessary to dissolve the silver chloride. 


second t 


10 
thru the filter ¢: 


hydroxide thru a 
11. Wash the paper thoroughly with water 
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Ilydrogen peroxi 
sodium hydroxide 
Ammonium hydro 
monium hydroxide xide 
per liter of water 
hydroxyquinoline solution, ( ) oO | \ il l f ial acetic 
di to 1 m th : Che does me ceep well 


id and ite 


nd should y. 
dure 1. Me re out * nl. of the solution ym st the procedure 


he determination 


Add 150 ml 


Dissolve the precipitate 
wash with hot water. 
Transfer the solution to a 400 ml. 
1). Make ammoniacal. Add 5 ml. ammonium hydrox 
1] Boil for 5 minutes 
2. Filter and wash with hot water. 
>} Add 5 ml. ammonium hydroxide 
Add 5 or 10 ml. 8-hydroxyquinoline solution depending on magnesi 
and heat to boiling. 
». Remove from heat and allow to stand 15 or 20 minutes 
16. Filter on weighed fritted glass crucible and wash with hot dilute ammonium 
lroxide solution (1-09). 
17. Dry in oven for 2 hours at 180—140° ©, 
IS. Cool in a desiccator and weigh, 
Calculation.— 


Weight of precipitate x 7.79 
Weight of sample in aliquot 


=percent Mg 
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NOTE A If all of the titanium does not go into solution after appro; 
mately 10 minutes, add more sodium hydroxide and hydrogen peroxide un 
solution of titanium is complete. 


DETERMINATION OF CARBON 


i1pplication—To the determination of carbon content of titanium metal ir 
sponge form 
Outline The sample is burned in a combustion train and the CO, formed 
collected in an absorption bulb containing Ascarite. The carbon is determine 
by weighing the bulb. 
Equipment 
Sentry Model V, Size 2, High Temperature Combustion Furnace equippe 
with thermocouple and combustion tube 
Silica combustion Boats 6’’ long x *%’’ wide x 
tubing cut in half and ends sealed 
Mercury Pressure Gauge and Safety Valve 
Gas Washing Bottle 
Safety Bottle (500 ml. W. M. Bottle) 
Zine Absorption Tube 
Purifying Jar and Bubble Counter 
Absorption Bulb (Stetser-Norton) 
Asbestos 
Ascarite 
Mercury 
Zine Metal, 20-mesh 
Oxygen 
Sulphuric Acid (cone.) 
Glass Wool 
Lrierite 
Alundum, RR 60-mesh 
Tin Metal, C. P. 30-mesh 
Silver Sulphate, C. P. powder 
Ingot Lron, 0.01 percent C or less. (B. of S. Standard Sample #55C 


8¢’’ deep. Made from si 


in this laboratory ) 

Procedure 1. Set up combustion train in the following order. 

(a) Cylinder of oxygen. 

(b) Mercury valve 

(c) Empty safety bottle. 

(d) Gas washing bottle containing concentrated H.SO, 

(e) Drying tube containing Ascarite with a layer of Drierite on top. 

(f) Combustion furnace with combustion tube, the outlet of which is filled wit! 
previously ignited asbestos 

(g) A U-tube containing 20 mesh zinc in the arm adjacent to the combustion 
tube and silver sulphate in the other arm, the chemicals being separated by 
layer of glass wool. 

(h) A H.SO, bulb. (Purifying jar) 

(i) A U-tube containing Drierite. 

(j) The absorption bulb. 

2. To prepare the absorption bulb, place a layer of glass wool in the bottor 
then add Ascarite until the bulb is almost full, then a layer of Drierite, then a 
laver of glass wool. One bulb should absorb about 10 g. of COkn. 

3. To standardize the absorption bulb, attach it to train in which the com 
bustion tube has reached maximum temperature (2400° F.), turn on oxygen and 
at the end of 30 minutes, remove bulb and weigh. Repeat this process until 
the bulb has reached a constant weight. 

4. Weigh 2.727 grams of the metal turnings and transfer to a silica boat which 
has been lined with a layer of alundum. Spread the sample uniformly throug! 
out the length of the boat. 

5. Weigh 2.5 grams of ingot iron and spread uniformly over the met 
turnings. 

6. Cover with a thin layer of tin metal, and finally with a layer of alundum 
7. Attach weighed absorption bulb to end of train. 

8. Place boat containing sample into combustion tube, quickly insert rubber 
stopper in tube, and heat for 1 or 2 minutes without oxygen. 

9. Turn on oxygen and burn sample for 15 minutes, maintaining temperature 
at 2400° F. and the flow of oxygen thru the tube should be regulated to the point 
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ere the bubbles in the purifying jar form at a rate of approximately 150 
r minute. 
10. After sample is burned disconnect absorption bulb and place in balance 
e for 10 minutes. 
11. Weigh, the increase in weight being CO,. 
12. Calculation when factor wt. sample is used. gm. CO.—Blank x 10=percent 
C. in sample. 
Nores.—1l. A blank determination using all reagents except the sample 
should he run 80 minutes after the furnace has reached 2400° F. 
2. The absorption bulbs should be allowed to remain in balance case for 
10 minutes before weighing. 
3. A Bureau of Standards standard steel of approximately the same carbon 
content as the samples to be analyzed is run daily. 
4. New boats should be heated in the furnace with oxygen for 4 or 5 
minutes before using. 
5. After the determination is made the slag can be removed from the 
boat and the boat used again. 


HARDNESS DETERMINATION 


Application.—To determine the Brinell hardness of titanium metal sponge. 

Outline —Two 100-gram samples of titanium sponge are are melted in a 
helium atmosphere. The resulting buttons (ingots) of metal are prepared for 
hardness by belt grinding. Brinell hardness is determined. See Figure 3. 

Equipment.—1. The melting furnace consists of a 14’’ or %6’’ water-cooled 
tungsten electrode and a water-cooled copper crucible (Fig. 3). Provision is 

ade to purge the furnace by evacuation. A vacuum of less than 30 microns 
and a leak rate of less than 10 microns per minute is specified to minimize air 

ntamination during melting. It is suggested that a graphite are starter 
ock or other means of are starting be provided. Direct striking on the sponge 

i be used; however, it shortens electrode life and introduces possible tungsten 
contamination, 

2. Helium, Grade A, double charcoal refined. 

3. Two belt grinders, Buehler Ltd. #1250 belt surface or equivalent machine, 
provided with 80 and 150 grit belts. 

4. Brinell hardness tester. 

5. Representative sponge samples (100 grams). Section B (2) (b). 

Procedure.—Melting: 

1. Charge the crucible with one of the 100 gm. samples obtained. 

2. Seal the furnace, pump down to a vacuum of less than 30 microns. 

3. Bleed in helium to atmospheric pressure; allow helium to flow for about 
30 seconds, 

4. Pump down furnace to less than 30 microns; bleed in helium until furnace 
vacuum is 10 to 15 inches of mercury. 

5. Turn on electrode and crucible water supply. 

6. Strike are on graphite starter block, using a DC current of 200 amps., 30 
V. When sponge has meited into the form of a button, increase current to 450 
amps. to assure thorough melting of the sample. Melting for a period of about 
1144 to 2 minutes is required to outgas the melt. The completion of outgassing 
s indicated by a quiet pool. Maintain an are length of about 1’’ during early 
ielt-down, when pool is quiet shorten are to about 4’’ to concentrate heat and 
promote deep melting. 

7. Shut off electrode water supply when electrode has ceased to glow. Shut 
off crucible water supply approximately 1 minute after the button has ceased 

glow. These precautions are taken to maintain the water-cooled parts at 
room temperature, thereby preventing condensation of water on furnace parts 
when the furnace is opened. 

8. Bleed in helium to atmospheric pressure, open furnace. 

9. Caution: Remove buttons from crucible and tongs. The black deposits on 
the crucible walls are pyrophoric and frequently burn spontaneously when ex- 
osed to the air, or when disturbed during button removal. 

10. Clean entire furnace between runs using coarse stainless steel wool to 

ean the crucible. Knock off any titanium particles that may stick to the 
rucible wall, 
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COGLED COPPER CRUCIGLE 


80 grit 
— grit 


SURFACED BUTTON 


\Sco Koy BHN 
IZ 


LOCATION OF HARDNESS IMPRESSIONS 
FIGURE 3 
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APPENDIX B 
CONTRACT BETWEEN UNITED STATES OF AMERICA AND CRAMET INC, 
DEPARTMENT OF JUSTICE SCHEDULE OF ROYALTY PAYMENTS FOR USE OF KROLL PROCESS 


Licensee for the licenses granted to him under the patent, shall pay to Licensor 
for all titanium which it shall use or sell and manufacture hereunder in accord 
ance with a process claimed in the patent ruyalties at the following per annum 
rates: 

1. 5 percent of the gross sales price of the first 50,000 pounds of titanium, in 
sponge, powder and ingot form so produced ; 

2. 3 percent of the gross sales price on the next 50,000 pounds of titanium, fn 
sponge, powder and ingot form so produced; and 

3. 1 percent of the gross sales price on all titanium in sponge, powder and ingot 
form in excess of 100,000 pounds so produced. 

By the term “gross sales price” is meant the price charged to the customer irre- 
spective of all deductions and discounts or trade allowances granted to the 
customer. Products shall be considered sold and subject to royalty accounting 
when billed out to the customer. Sponge, powder and ingot products transferred 
interdepartmentally or intracompany for use by the department or company, and 
not for resale as sponge, powder or ingot to the public, shall be accountable for 
payment of royalties at the time of such transfer and at the regular price charged 
to the public for the same product. Where ingot metal is fabricated in accordance 
with the process of Claim #13 of the patent, the royalty due shall be paid on the 
basis of the sales price of the resulting fabricated metal. 


(Whereupon, at 11:05 a. m., the hearing was recessed subject to the 


call of the Chair.) 





STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 

Titanium 


WEDNESDAY, APRIL 7, 1954 


Untrep States SENATE, 
Spectra, SUBCOMMITTEE ON MINERALS, 
MarTerrats, AND Fue, EconoMIcs, OF THE 
ComMITreE ON IntreRtoR AND INSULAR AFFAIRS, 
Washington, D, CG. 

The subcommittee met, pursuant to call, at 10: 15 a. m., in the com- 
mittee room, 224 Senate Office Building, Washington, D. C., Senator 
George W. Malone, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee). 

Also present: Jerome S. Adlerman, counsel to the subcommittee ; 
ind George B. Holderer, subcommittee staff engineer. 

Senator Matong. The subcommittee will be in order. 

We have asked you gentlemen to be present this morning because, 
as you know, for the last several months we have conducted a rather 
ntensive study on numerous materials, and titanium was one of the 
main materials. 

We have asked Roy T. Hurley, chairman of the board of Curtiss- 
Wright Corp., to be present, because his company is one of the out- 
tanding potential users of titanium; Dr. Arthur S. Flemming, the 
Director of the Office of Defense Mobilization: Gen. Kern D. Metz- 

of the Air Materiel Command, Wright-Patterson Air Force 

se; Edmund F. Mansure, Administrator, General Services Ad- 

inistration; and Prof. Herbert H. Kellogg, from Columbia Uni- 

versity, who has been put in charge particularly of the titanium use 
nd production by Dr. Flemming. 

This metal has been called the “wonder” metal. It has been said by 
witnesses that it is a “must” in the construction of lightweight and 
high-strength materials, and especially in the airplane field, where 
light weight is necessary and where strength is necessary. Its non- 
corrosive qualities and many other qualities make it, they say, indis- 
pensable. 

One of the reasons for this meeting this morning is to sum up the 
se of this material. The committee is about through with its hear- 
ngs and will now prepare its report. As a matter of fact, we have 

been preparing parts of the report for some time. 
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TOO MUCH TITANIUM ? 


We have heard rumors—and you all understand how information 
gets about in Washington—that we have too much titanium. If y 
have too much titanium, practically all of the information that the 
committee has been able to secure for the past 4 months has been 
loaded information. The chairman can understand, as an industr 
engineer, that there might temporarily be an overproduction. We 
also have had testimony from Don Douglas of the Douglas Aircraft 
Corp., Bob Gross of Lockheed, and many other users of titanium in 
their aircraft construction, that they are unable to take these plans 
for new aircraft off the board because they simply cannot start cor 
struction until they are sure that the going-concern manufacture of 
titanium will be sufficient to keep them going. 

We have been on this business for about 314 years now. The on 
agency, the one company that has had a contract for that length of 
time has never reached the limit of its contract, and while it has sup 
plied the titanium, we are given to understand, making good on its 
contract requirements, specifications, hardness, et cetera, perhaps even 
the Government was not too fully informed as to just what the spe: 
fications should be, and I think no fault attaches, because it was a new 
metal. Weare very short of the metal. 

The experts and builders of these planes testified that when this 
lightweight metal is designed into a plane, it will result in a saving 
of over eight pounds in the airframe for each pound of weight saved 
by using titanium in place of stainless steel. 


DISTURBING FACTORS 


Another thing disturbs us—and as yet we have had no particular 
move in the right direction as far as we can see—in the contract with 
the Titanium Corp. at Henderson, Nev. We receive and ship the 
material rutile from Australia. We have no objection to getting 
rutile from Australia, but it would not be available, according to 
other testimony we have, when war starts. I understand we are 
getting near to a war, unless we are misinformed here on the H 
hoping we will not have it but getting ready for it. 

The du Pont Corp., produc ing 21% tons in New Jersey, have devel 
oped some sources of material in this country, but have bees getting 

1 large amount of the ilmenite from India, which also the testimo. \ 
ianea would be unavailable. Also the testimony shows that there 
is enough ilmenite in the United States and southern Canada to last 
the whole hemisphere for 100 years. So it seems to this committee 
that we should start doing something about it. 

Also the testimony shows that we are producing about 2,000 tons 
annually, and Don Douglas of Douglas Aircraft, Bob Gross of 
Lockheed, General Metzger at Wright Field, and engine company 
represents atives have testified, and it all adds up that we need about 
150,000 tons per year and we are making about 2,000 tons. 

The hearing has been called this morning with the specific idea of 
finding where this overproduction is, what is happening to it, and 
where the rumors come from. This committee will not disband until 
they find out. 
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Che first man I am going to ask to make a statement as to what 

this metal can be put to, what good it will do, what it will do 

aircraft manufacture, and the amount of it they will need, to 

ik for his own engine company and generally for the industry, 

I understand, as chairman—and we have not studied the evidence 

| drawn any conclusions—that with what we have so far, if we 

lo not develop a going-concern titanium manufacturing business to 

extent necessary to take these plans off the drafting board and 

the toe and have enough of it so we can support the production, 

f Russia has what some of us believe they could easily have, 

a titanium to put in their van we will have a second-best 

\ir Corps; and a second-best Air Corps, as has been testified here 

efore, is a good id al like a second-best poker hand. They do not 
count 1t. 


SOVIET KNOW-HOW 


Evidence has been presented to this committee that there have 
been at least 257 articles on titanium written by Russian metallurgists 
and scientists in the last few years. If they have gone to all that 
trouble, it is the opinion of the chairman that they are probably 
making some of it. 

We know Japan is making it and offering it for sale in this country. 
Naturally, you could get it cheaper from Japan, because they work 
for 15 cents an hour over there, but you cannot get it from Japan 
hen war starts. You cannot get it from England, either. We can 
get it from the United States, and we have everything in the world 

‘to manufacture it with and for. 

“L am going to ask you, Mr. Hurley, as chairman of the Board of 
Curtiss-Wright Corp., to give us some information which will be an 
extension of your testimony given when you appeared before this 
committee previously. We want to know what can be done with it, 
what the specifications must be, what, in your opinion, is the likeli- 
hood of getting the price reduced. We know now it is costing about 
$15 a pound for metal and about $20 a pound for shapes, but even at 
that price, Don Douglas and Bob Gross testified they wanted all they 
could get of it. 

You have testified you wanted all you could get of it at that price. 
The Monsanto Chemical Co. and other chemical companies have testi- 
fied and written that they want all they can get at the present price. 

Naturally, it would be more attractive if you had a lower price, 
and we all think it will be sold at a lower price when the time comes, 
if we can get it for steady use. 

Furdharavonie, as is true of the history of all metals, even aluminum 
cost $50 a pound to start off with, but having gone into bulk use it 
does not cost very much now. 
| point out that at the present price, according to testimony here, 

could use all of the titanium you could possibly manufacture in 
‘next 5 or 10 years in private industry; and if you take advantage 
of it, it is the opinion of the chairman at the moment—I do not think 

m be changed—that you are going to have a civilian industry for 
going-concern titanium manufacture in this country so in a rel: itively 
short time we will not have to worry about the amount for national 
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defense. It can be simply diverted as we do steel now when wa 
comes, 

Mr. Hurley, will you proceed in your own way and tell us wha 
you know about it? 


FURTHER STATEMENT OF ROY T. HURLEY, CHAIRMAN OF THE 
BOARD, CURTISS-WRIGHT CORP. 


Mr. Hurtry. Senator, referring back to my testimony before the 
committee on my last appearance, we have examined the situation 
very carefully again and we have worked very carefully with the Air 
Foree, which has cognizance of our engine plants. 

We talked a little bit when I was here before about risk, and I 
will say to you this morning that our examination shows that the 
only risk is that we not have enough metal or that we have it too late. 

There was some talk about reluctance. At that time I said we had 
no reluctance about using the metal; that there was need for it. bh 
the period following that first appearance we had a meeting with 5 
vendors of the metal, arranged for by the Air Force under General 
Metzger’s direction, and we have discussed with those 5 suppliers 
the metal that they can provide for the next 2 years. I found no 
reluctance on their part. 

So I believe we can wipe the two horrors, risk and reluctance, out 
of the picture and forget about them. 

The third important item developed was cost, and we have looked 
into the cost situation very carefully. It is our opinion that the 
thing to do to reduce cost is to put it into production; and in putting 
it into production very substantial savings can be made. 

Senator, we have prepared some documents that I would like to 
leave with the committee. One is a study of the use of titanium. 
The second is the parts that we make of titanium. The third is a 
report that we prepared for the Air Force as a result of 2 years of 
work as to how to machine and fabricate. 

If that program is put into effect, I would venture to predict that 
we would be shortly in the position of having a shortage of material, 
and that the cost would be reduced to something we can afford. 

Senator Maronr. I notice, Mr. Hurley, it is marked “Confidential.” 
It is not confidential any more? 

Mr. Hurwey. It was confidential to our company. There is no 
classified information in the document that I know of, but we ca 
review it with the Air Force to determine whether there is any military 
security involved. 

Senator Martone. These three documents will be accepted as exhibits 
1, 2, and 3, and will be available to the committee in connection with 
your testimony. 

’ (The documents referred to were marked “Exhibits Nos. 1, 2, and 3,” 
and are available in the committee files.) 

Senator Matone. Go right ahead. 


CONFIDENT OF COST REDUCTION 


Mr. Hurtry. We have examined the cost of sponge. That causes 
no difficulty today. We have examined the cost of reducing the 
sponge to structural shapes. There we think by going into a day 
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LV production of a form or a part, the cost will be reduced. We are 

onfident of that. 

The next step is to fabricate the form or structure, the extrusion or 

he forging, so that we size the titanium forging or extrusion closely 
to the finished dimension of the piece. In those two steps the greatest 
cost reduction will take place in the immediate future. 

There is no way that you can accomplish those cost reductions until 
vou go into production and use it. When you go into production and 
use it, I think the reduction in cost will come automatically. 

Senator Martone. Do you have any idea or have there been any 
estimates of how much production might take place in the reasonably 
near future ¢ 

Mr. Hurtey. Senator, we set up a baseline in this way: We decided 
that if the use of a pound of titanium or a given titanium part would 
pay for itself in approximately 3 years, then it would be foolish for 
us not to put it in the engine. It is our intention to take piece after 
piece, and using that yardstick as to the economic value of the piece, 
determine whether it can be produced within those cost. limitations; 
and if we do produce it within those cost limitations, ask that the 
Air Force amend our contracts to put those pieces into production. 

Senator Martone. Do I understand you in this connection that you 
would, instead of trying to make an entire engine, that is to say, use 
material immediately in every piece titanium would be applicable to, 
you will fit the number of pieces and the amount of titanium you are 
going to use into the amount available? 

Mr. Hurtry. That is right. 

Senator Marone. And one piece at a time? 

Mr. Hurtey. That is right. 

Senator Martone. In other words, if you have enough tit: nium over 
the next 6 months or a year, or from then on, for one certain piece 
only, then you will adopt only that piece? 

Mr. Hurtry. As soon as we put that piece in the engine, we want 
to leave it in the engine. Every day that we produce that engine, 
that piece will go into it. 

Senator Martone. You will not start using it until we know the 
supnly is adequate? 

Mr. Hurtry. That the supply is adequate and that we can do it at 
a price that the Air Force can pay. We recognize both of those. 

Senator Matone. We have had testimony from the Air Force that 
cost, at the moment, is not the controlling factor. 

If I understand you, right at the moment there is a very limited 
number of these pieces that you can start to use. How much is avail- 
able to you? 

Mr. Hurtey. Senator, there is a chart in that study that shows the 
availability of sponge and forms, and the amount that we could use, 
and the rate at which we could use it, the one w ith the gray cover, 
sir. We have tried to get away from abstract factors. There is the 
availability of sponge and metal, and this is what we can use [indicat- 
ing]. That would indicate that there would be enough metal for our 
company and maybe one other company with a similar program. 

Senator Martone. Have you been assured that this amount will be 
available to you at the moment? 
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Mr. Hurry. I am sure that General Metzger will allocate the meta] 
to us that we need to do the job, if it is available, and we believe that 
metal is available and can be used. 

If we do that, and one other company does it, we will use up thi 
entire supply. 

I think, Senator, the talk about an oversupply has developed be 
cause the suppliers of metal have not had productive outlets where 
they have had a constant requirement each month to use the metal 
and put it in production. ‘That has caused, in their mind, the unce: 
tainey ; and we propose to wipe out that uncertainty. 

Senator Matonr. Why has it not been done before? 

Mr. Hurry. Senator, I am afraid that we, for one, are guilty of 
not having looked into it carefully enough and dug deep enough into 
the situation. 

Senator Martone. What happens and what has happened in the 
past? Are those responsible for letting the contracts not in close 
enough contact with the actual users of the metal ? 

Mr. Hurry. Our system of doing things has become so big and so 
involved that we very frequently make decisions without getting back 
to the man who is doing the job. It is amazing to me how often de- 
cisions are made or opinions are developed and public statements made 
without giving consideration to the man who is on the job who has to 
use the material or the device. 


COMMITTEE URGENCE 


For example, we know that if there is going to be a shortage of 


nickel, we are in trouble; and titanium is a substitute for nickel! If 
for no other reason than that, we should get busy and push it. I must 
confess that we have not in the past gone into the thing as deeply as 
we have asa result of being sparked by your committee and appearing 
before your committee. 

Senator Matone. I can only say to you, Mr. Hurley, that we covered 
quite a wide spread. We called the actual producers of titanium in 
Henderson and in New Jersey. We called the makers of the planes, 
Douglas Aircraft, Lockheed, and many others. We called the engine- 
makers, such as yourself. Then we called the GSA, and Dr. Flem- 
ming has been kind enough to appear here, this is the third time, and 
I hope that we do not have to bother him any more, because I know 
he has a lot of troubles of his own. 

These undercurrent rumors around Washington do not add up. 
a knows how they start. They come out or organizations, and 

I do not believe from the heads of organizations. We have heard 
perhaps 20 or 25 of these organizations that go by initials, and every 
one of them apparently doing a very good job according to their 
lights, and good, honest men in ianae of them, but neither knows 
what the other is doing as a general rule. 

After you have he ard about 20 of them, they begin to make a pat 
tern, which is not to speed things up or to make us independent in 
the manufacture or production “of anything, but in some cases to 
slow it down and, in nearly every case, we find, to make us dependent 
for something that we need to do that job, across one or both major 
oceans, 
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That is where we get into Senate Resolution 143, the availability 
to the United States during wartime. 

If there is any reluctance on the part of the engine companies or 
the plane manufacturers to buy this material and put it into their 

juipment, and if there is an overproduction, we will have to change 
radically our impression up to date. That is the reason we called 
you. I remember your other testimony. 

As | understand you now, instead of making a sample engine having 
everything in it, you are going to measure piece by piece against the 

upply, and General Metzger , whom we will hear later, you think will 
ilocate the amount of titanium to you that you need for piece-by-piece 
addition to your engine. 

Mr. Hurcey. That is right. 

Senator Matone. If you could get all the titanium you needed and 
were assured of it and put all of these pieces you have in your engine, 
if this little rumor that we pick up is true that there is more than 
you know what to do with, how much could you use in the course 
of a year, your annual use? 


COULD USE 200 TONS MONTHLY 


Mr. Hurtey. Senator, this shows month by month that we would 
use about 200 tons in the year 1955, if this program were released 
now, and that involves only our J-65 engine. By that time our J-67 
engine should be in production, and that would take upward of an- 
other 100 tons. We are there getting up close to 300 tons, and this 
ivailability curve that we have shows that there will be at that time 


only about 380 tons available. 

Senator Matone. In other words, there would not be- 

Mr. Huruey. In other words, we would be using almost all the 
titanium metal that is available, based on the reports that have been 
given to us by these companies and the letters in these reports from 
the companies. 

I would like to say to you, Senator, that pursuant to—— 

Senator Martone. Then right at the moment, no one else would get 
any titanium but you? 

Mr. Hurtey. We would use most of it under that program if that 
program were put into effect and were successful. 

Senator MAvone. Instead of doing that, you propose to take only 
your share by putting in just piece by piece as you are assured there 
sa going- concern titanium manufacture to keep you moving from 
then on? 

Mr. Hurtey. Yes. We have asked the vendors to tell us what ma- 
terial they have available they haven't orders for, and we are going 
to attenpt to use all the material they have by allocation. 

Senator, I would like to say to you that as a result of the prior 
meeting or visit to your committee, General Metzger brought the 
suppliers of the metals and ourselves, the users of the metals, together, 
and this program is a result of the supplier of the metal and the user 
of the metal being brought together by the Air Force, and all the 
other agencies that I hear about are, let us say, for the moment side- 
tracked. I see no reason for their coming into this program. I would 
suggest to them, though, that they visit our people and look at what 
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we are doing and look at our plans, because to my knowledge they 
have not done that, and I think they should. 

Senator MALonrE. Who do you refer to in this regard? 

Mr. Hurtey. Any other agency that is interested in titanium and 
the titanium program, any agency that has any doubt about the 
need for titanium or the way to use it or the cost of using it. I think 
they should come to us, the users, and say, “What is your experience, 
and what are you doing, and what are your plans?” 

Senator MALonr. Would that include the agencies of the Gover 
ment responsible for securing titanium ? 

M. Hurtey. I would say any agency, sir. 

Senator Matonr. Have you investigated any other engine company 
to see what they would require in a similar situation ? 


INDUSTRY COOPERATION 


Mr. Huriry. I know the other engine companies are machining 
titanium and making pieces. We have had cooperation from the 
other companies, and their names are listed in that book. There are 
some 20 or 25 companies which have cooperated in that effort. 

Senator Martone. Would you say that by 1956, you would add up to 
300 tons annually ¢ 

Mr. Hurtey. That is on a monthly basis. The monthly production 
requirements are scheduled on that chart, sir. 

Senator Matonr. How much per month? 

Mr. Hurtey. This is running here at a monthly rate of about 180 
tons in February of 1955. If we bring in other engines in 1956, that 
requirement will go up. 

Senator Martone. Is that a monthly requirement ? 

Mr. Hurtey. That is a monthly requirement; yes, sir. 

Senator Martone. For 300 tons, if you had the two engines in 
production ? 

Mr. Hurry. Yes, sir. 

Senator Maton. That is nearly twice as much as we are now pro- 
ducing, just for you alone. 

Mr. Hurtey. Our chart shows here that in the month of April there 
will be about 200 tons, that the production will be at that rate. 

Senator Matone. That is for the month of April, right now? 

Mr. Huriey. In the month of February 1955, we will have just 
about reached that usage. 

Senator Maronr. Per month? 

Mr. Hurtey. Per month, that is right. 

Senator Maronr. By 1956, you would use more than is now being 
produced, if you could get it. 

Mr. Hurry. Yes: we would. 

Senator Matonr. How much would all these other companies prob- 
ably demand if they knew they could get it and if they took thei 
plans right off the board ? 

Mr. Hurtry. Senator, I have no figures to give you on that except 
to say that they should use in similar amounts and like quantities. 1 
cannot talk for the airframe builders, but there are four other engine 
builders, and certainly if they used it to the same degree, their requ! 
ments would be in excess of the availability. 
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Senator Martone. Would their requirements be equal to yours, do 
ou think? 

Mr. Huruey. I am sure that we are not going to have most of the 
gine business. We just have a fair share. The Air Force has got 
distribute the business among all the engine builders. 

Senator MaLtong. That would make about 800 tons a month. 


EXCHANGE OF INFORMATION 


Mr. Hurtey. I would like to say, Senator, that this work that we 
propose to do must be done by someone before this material can be put 
touse. We intend to do this work for the Air Force if it is given to 
to do, on the basis of public service, and it should be made available 
sallcompanies. The things that we do to reduce costs or to improve 
he fabricating techniques should be made available to everybody. I 
do not think we should h: ave 10 companies, for example, repeating this 
ime effort. I think 1 or 2 should do it, and it should be made avail- 
able to all. 
Senator Marone. That is a very good public service, and of course 
that always becomes a problem when the Government needs something 
obadly. Naturally, inventions and laboratory work, most companies 
feel are an investment. But you feel in this regard that it is public 
service for national defense. 


AIR SUPREMACY VITAL 


Mr. Hurtey. It is essential if we are to maintain air supremacy and 
have airpower. We cannot think of having a second-rate Air Force. 
We have to have a first-rate one. 

Senator Maronr. This amount of titanium would add up, in your 
rough estimate, to around 10,000 tons a year for engines alone ? 

Mr. Hurrtey. Something on that order, sir. I haven’t multiplied 
that out. 

[ would like to touch on one other thing, if I may, Senator. There 
was discussion when we were here before about the inability to use 

rap. At this meeting that was set up by General Metzger, we found 
that the vendors had developed improved techniques for using scrap, 
ind the fear that we might find ourselves with terrific piles of chips and 
craps in the country, it now appears to me that there has been enough 
advance made to feel confident that even that will be eliminated if we 
go into production. 

Senator Matonr. That was left open in the hearings. No one had 
whipped the scrap proposition. Do you think you are reaching the 
point where you can make efficient use of a considerable amount of the 
scrap ? 

Mr. Hurrry. Some of the vendors said they could use up to 30 per- 
cent, and if they have gotten that far in this short period of time, I am 

ure that further improvement is possible which will carry it well 
beyond that. 


TITANIUM ADVANTAGES 
Senator Matone. Tell us something about what titanium does for an 


engine in lightweight and the additional power per pound, and what 
t does for an airplane. 
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Mr. Hurtey. Senator, it allows you to operate at a higher temper 
ture, which gives you more power and greater efliciency for a giv 
weight or cost. It allows you to carry more fuel if you want to conv 
the saving to fuel and give you more range. It allows you to car: 
greater weight. 

Senator Matonr. You can balance tie load against the distance you 
must travel. 

Mr. Hurtery. That is right. We put the DC-type of air transport 
airplane that the Douglas Co. manufactures, and used that, and we 
found that every pound of titanium that we could put in that airplane 
in the engine would pay back to the user of the airplane in 3 years th: 
complete investment, and from then on it would be a complete profit 

Senator Martone. Just for the benefit of the record, you migh 
review what I think is in the record, just what is necessary to prepar 
these planes for sonic speeds, why it is necessary to use it, what could bi 
the range of these long-range bombers, or whatever it is they intend to 
use this material for. 

Mr. Hurtey. Senator, to maintain air supremacy for the Air Fore 
to do a job, one of these days our air arm is going to have to do a job 
which I consider the most important military job ‘which has ever beer 
done in our freeman’s way of life. This is going to be it. Either we 
retain what we have in our way of life, or we lose it. So it is an all 
important operation to me. 

The Air Forces, to do that job, have got to have superior speed. 
They can only get — speed through more power. The more 
power they get, the bigger the airplane has got to become and the more 


fuel it has to carry. "That is a rather vicious circle that you find 
yourself in. 

So every time that you can take a pound out, it is like a pyramid. 
You save yourself in all directions. You get better economy, more 
power, more range; you can carry more weapons; you do a very much 
better job. 


WEIGHT RATIO 


Senator Martone. What is the weight of the titanium, for the benef 
of the record, in re lation to steel and aluminum ? 

Mr. Hurtery. Roughly, I would estimate, sir, without giving specific 
figures, about half as much. 

Senator Maton. Here are a couple of samples. You can tell easily 
which one is titanium and which one is steel. 

Mr. Hurry. There is no question about it. 

Senator Martone. What is the weight ratio? 

Mr. Hurtey. Roughly, I estimate about half. It depends upon the 
piece and the way you use it and the way you install it in the engine 
of the airplane. 

Senator Marone. But it has much greater strength per pound than 
even aluminum ? 

Mr. Huriey. Oh, yes. Generally we plan to use these alloys where 
we would use steel rather than aluminum, because their physical er 
erties are better and the resistance to temperature is better and the! 
properties under high temperature are better. 

Senator Matonr. But you do have to have something to st: and 
greater heat than aluminum for the skin of the plane, the outside ot 
the air plane for these sonic speeds, is that right ? 
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Mr. Hurtery. That is right. 

Senator Matonr. Mr. Hurley, does that complete your statement ? 

Mr. Hurry. Yes. 

Senator Maton. If you will remain with us, we may call you again. 

Now I would like to call Mr. Mansure, who is the Administrator of 
the GSA and is responsible for contracts for titaniam. 


FURTHER STATEMENT OF EDMUND F. MANSURE, ADMINISTRATOR, 
GENERAL SERVICES ADMINISTRATION 


Senator Martone. Mr. Mansure, you have been before the committee 
before. 

Mr. Mansure. Yes, sir. 

Senator Martone. You know the great interest of the committee in 
the production of titanium. We were just a little perturbed about 
the rumors, wherever they were, around Washington that began to 
take root that we had too much titanium. You are right in the middle 
1f this deal. We would like to have you tell us what you think about 
t, and also what progress you have made since you appeared here 
before, in additional production. 

Mr. Mansure. I suppose there will always be rumors, but as far 
as GSA is concerned, we are doing everything we possibly can to 
further the production of titanium. 

Senator Martone. Do you know of any overproduction ? 

Mr. Mansure. We have given you a report—I think you received 
our last letter—on just where we stand. I will not go over the details 
on that, but you can see from that that progress has been made. 

Senator Matone. You can tell us anything that is of a public nature. 
I would not ask you for anything that you would like to keep confi- 
dential, until you complete the contract, but if you have anything in 
the w ay of progress you would like to put in the record, just give it 
to us. 

Mr. Mansvre. I have nothing further unless you have some ques- 
tions on our most recent report on the production. 


SPIKES RUMORS 


Senator Martone. My question is a $64 one: Do we have too much 
titanium ? 

Mr. Mansvre. Not to our knowledge, but of course we have to have 
the users of this titanium actually put it into production as we move 
along. The big problem is 

Senator Matonr. Where does this idea that there is too much 
titanium come from? It has come back to this committee two or 
three times. 

Mr. Mansvre. I haven’t heard it other than to hear it as you your- 
self said. I don’t know where it comes from. 

Senator Matone. It does not come from your office? 

Mr. Mansure. It does not come from us, no. We would not be 
spending all this time trying to develop these new sources if this was 
our feeling. 

Senator Matonr. The chairman of the committee, and I am sure 
the entire committee, can understand that, when you are in a business 
where you do not have anything with which to begin. You took over 
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last year and, accordi ng to your report to the committee, you are ma 
ing progress. We can see an entirely new metal and an entirely new 
building material, and there is an extreme nervousness on the part 
of the plane builders and engine builders to start tooling up for a new 
product and not be able to get it. You understand that. 

Mr. Mansure. That is correct. 

Senator Martone. Therefore, there may be a period while you are 
trying to create a going concern in the manufacture of enough titanium 
each month and each year to justify the builders of engines and planes 
in going into the business and using it actually, tooling up for it 
According to the testimony, in the next 5 years there cannot possibly 
be a surplus of titanium. Do you agree with that statement ! 


SURPLUS NOT ANTICIPATED 


Mr. Mansure. From all the information that we have; yes, sir. 

Senator Matonr. Then do you suppose that there are some folks 
maybe in your agency or in some other agencies who do not have all 
the information, who may make these statements that get out to th 
public? Maybe they do not understand that the plans of these new 
war planes are on the boards ready to come off when we can assure 
them that you “6 the going-concern manufacture. 

Mr. Mansvure. I doubt that that would be the case, because our peo- 
ple, particularly our Emergency Procurement Division, are perfectly 
cognizant of the uses that are going to be made of this metal. It isa 
difficult program that we are trying to develop, but the problem is very 
simple. It is to get the substanti: al people, the producers, so they can 
make the progress and develop this metal at a lower cost. 

Of course, as we know, there are several companies that are just 
on the threshold in research of the development of cost reductions in 
their processes. We feel in GSA that, first of all, the doors are wide 
open. We have the best companies in the country working on this. 
If any other company wants to come in to the picture, they have every 
opportunity in the world to present to us what they feel they can do, 
their facilities, and so forth. But it is purely a development problem 
that we are running into. 


COST FACTOR 


That is why we are not getting greater production at present. I do 
not believe these people are discussing the market for the metal. It 
is a cost factor which they are confronted with. 

Senator Matonr. They are cognizant of the fact, and I know you 
are, that the demand is there for all you can get at the present cost, or 
are you ? 

Mr. Mansure. Yes, we are, but I would not want to say whether 
all of the sponge that is going to be produced between now and, say, 
late summer—I do not know what demand there is right now. 

Senator Martone. Would you quit producing the sponge simply be- 

cause you had not had enough of it over a period of time for people 
to start using it? Would you counsel shutting down on it or slowing 
up? 

Mr. Mansure. GSA does not do that. This is being produced by 
private industry, and private industry is interested in developing the 
greatest possible market. 
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Senator Martone. This private industry is getting Government 
money, too, is it not? 

Mr. Mansure. a And they are going to continue to produce 
all they possibly can as long as there is a purchaser for the product 

Senator Matone. How much Government money is the Titanium 
Corp. getting out at Henderson, just roughly ? 

Mr. Mansvre. Irving, do you have those figures? 

Mr. IRVING (GUMBE! (Acting Director. Materials Division. Emer- 
gency Procurement Service, General Services Administration). $15 
million. 

Mr. Mansure. Do you have the list there that I can have ? 

Senator Matonr. We are not going into it in detail. The Du Ponts 
ire getting some money, too, are they not ? 

Mr. Mansure. Yes. 

Senator Matonr. How much ? 

Mr. GuMBEL. $12 million. 

Mr. Mansvre. ‘Twelve. 

Give me that list and we can run right down on that. 

Senator MALone. It does not matter at all, you understand, but as 
long as they are getting Government money , the y are getting it for 
one purpose, as the chairman of this ¢ ommittee understood, and that is 
to make titanium sponge and get it ready for the companies to make 
the metal. They are not holding back, are they, in making the titanium 
sponge, for a cheaper process ? 

Mr. Mansure. No, they are not holding back for a cheaper process. 
What they are trying to do is exert every possible effort to develop 
this cheaper process, and that would be natural in any successfully 
operated company. 

Senator Martone. Of course, that is important, but there is a sale 
for all the metal you can get at the present price # 

Mr. Mansure. Do we have a market for all the metal we can get 
right now between now and midsummer, Al ? 

Senator Martone. Come right up here. Get yourself a chair and 
come up behind your boss. 

Mr. Mansvure. This is Mr. Walsh, Commissioner of Purchases and 
Procurement. 

Senator Martone. I met Mr. Walsh before, and he has been before 
us prev $7 sly. 

Mr. A. J. Warsu (Commissioner of Emerge ney Procurement Serv 
ice, Gener - Services Administration). There will be approximately 
1,800,000 pounds generated between now and midsummer—— 

Senator Martone. Of sponge? 

Mr. Watsn. Yes. Which we are arranging to take and hold await 
ing demand. 

Senator Matonr. How much metal will that make? 

Mr. Watsu. Frankly, I do not know. 

Mr. Mansure. I think we ought to clear up one point right there, 
Senator, that you are taking it awaiting demand. How about your 
demand right now for the next 90 days? ; 

Mr. Watsu. We do not know what that demand is. Someone else 
would have to furnish that. I do not know. 

Senator Martone. Did you know, were you cognizant of the infor 
mation that Mr. Hurley put into the record this morning, that they 
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are waiting to be assured that it is a going concern production of 
titanium before they can adopt a method of using it? 


FULL PRODUCTION 


Mr. Wausu. Yes, sir. That is me reason we are arranging to keep 
this production going full force, to have supplies available. 

Senator Martone. Then you are cognizant of the fact that if there 
is no immediate demand this month or next month, the reason for it is 
that there is no dependable amount sufficient that they can go into the 
use of it and be assured that it will continue to be available? 

Mr. Watsu. That is correct, sir. 

Senator Martone. Do you have any idea that any information is 
coming out of your org ranization that sifts around Washington that 
titanium is in oversupply ¢ 

Mr. Watsu. No, sir, we have not. 

Senator Matone. It is going to become a very important question 
ubout the next time this committee has to go into it. 

Mr. Watsu. It would not be emanating from our organization, 

Mr. Mansure. I would like to say further, Mr. Chairman, that re- 
gardless of what rumors may exist, that has no direction or effect 
on our operations at all. We have a job to do, and whatever curbstone 
comment is made has nothing to do with the program that we have 
set up. We have no control over opinions or expressions of view that 
are made. 

Senator Matonr. They were repeated to the chairman by two or 
three very responsible people who did not know about it, and it was 
becoming just a little serious. You have 1,800,000 pounds. Mr. 
Walsh, how many tons would that be—about 900 tons? 

Mr. Wats. That would be 900 tons of sponge, yes, sir. 

Senator Matone. How long does it take to produce that sponge ? 

Mr. Watsu. It is not all produced yet. It will be produced by 
midsummer. 

Senator Martone. You heard the testimony that the engine com 
panies alone probably could use 10,000 tons of titanium a year if they 
knew it would be available. 

Mr. Watsu. Yes, sir. 

Senator Martone. Do you believe that? 

Mr. Watsu. I have no way of knowing. 

Senator Matone. You do not disbelieve it ? 

Mr. Watsu. No, sir, I do not disbelieve it. 


PRODUCING CONTRACTS 


Senator Matone. Would it be out of the way to put into the record 
here the progress you are making on these contracts, and who with, 
or would you rather not do that ? 

Mr. Mansure. I do not think there is s any objection, is there, Irving, 
to stating for the record the progress we are making on these contracts ! 

Mr. Gumpeu. No. 

Mr. Mansure. I think it would be good to put it into the record 

Senator Matonr. Go right ahead and give it to us. You under 
stand we want nothing that would embarrass anyone in your nego 
tiations, because we can do that later privately, as we have before. 
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Mr. Mansure. Do you want me to read it, or do you just want—— 

Senator MALONE. You might read the summation. 

\ir. Mansure. I can give it to you quite quickly. 

Du Pont Co.: Proposed contract provisions for expansion of ca- 
tv will be submitted on March 29 to the Office of Defense Mobili- 
on for consideration in relation to the overall titanium program. 

Electrometallurgical: Proposed contract provisions will be sub- 

tted to the Office of Defense Mobilization the week of March 29. 
en thousand tons per year production. 

Dow Chemical: Proposed contract provision will be submitted to 

e Office of Defense Mobilization during week of March 29. Twelve 

indred sixty to eighteen hundred tons per year capacity. 

Du Pont again: Contractor requests certain Sane in draft of 
evolving fund contract submitted for consideration on March 12. 
Revisions were made and final draft of contract mailed to contractor 
for signature week of March 22. 

Titanium Metals Corp. of America: Revolving fund contract mailed 
to contractor March 24 for signature. 

Horizon Titanium Corp.: First extensive negotiations conducted in 
meeting March 24 between contractor and Government representatives. 
Contract now being drafted. 

Monsanto Chemical Co. and National Research Cor p.: Further con- 
versations with representatives of Monsanto and National Research 
March 25 resulted in invitation to file proposal employing company’s 
tetrachloride process, coupled with Kroll process reduction plant for 
3,000 tons annual capacity. 

Aerometals, Las Vegas, Nev.: Full technical report expected from 
expansion branch week of March 29 to permit start of contract nego- 
tiations. 

Western Pyromet Co.: Permission not yet received from Depart- 

nent of Defense to convert part of Manteca magnesium plant to ex- 
ns rimental titanium work. 

Status of executed contract is as follows: 

Du Pont decision on proposed purchase commitment to permit com- 
mencement of operation facilities at capacity in June, 1954, not yet 
received from Office of Defense Mobilization. 

Titanium Metals Corp. of America, status unchanged since March 
12 report. 

Cramet, Inc., project development to date indicates probable over- 
run in cost of construction of some $10 million. Contractor prepar- 
ing request for increase in Government assistance. 

sureau of Mines pilot plant, Boulder City, Nev., continues to oper- 
ate approximately 20 tons per month. 


APPLICATIONS IN PROCESS 


We have the applications in process. Iw on’t go into the details on 
thi s, but they include Anaconda Copper Co., W yandotte Chemical Co., 
Chicago Development Co., and Kaiser Aluminum and Chemical Cor p. 

Now we have other interests shown by Eagle-Picher ‘ o. of Cincin- 

iti, Columbia Southern Chemical, the Glidden Co., National Dis- 
tillers Products Corp., New Jersey Zinc Co., and United International 
Research, Inc. 

That bri ings us right up to date, Mr. Chairman. 
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Senator Martone. Have you summarized it as to about the time ¢! 
each one might be brought to a conclusion, and how many tons of 
production it represents, and when they would begin production ? 

Mr. Mansvre. To give you the estimated number of tons would 
a pure ouess., 

Senator Martone. Yes, of course. Just an estimate. 

Mr. Mansurr. What are we shooting for for the remainder of 
calendar year, Al? 

Mr. Wausu. They have those figures here. I do not have them j 
mind. 

Do you have the figures there for the remainder of the year? 

Mr. Mansure. The remainder of the calendar year. Come on 
Irving. 

Approximately what do we estimate our production will be the re 
mainder of this calendar year? We are guessing at it. 

Mr. Gumpet. Yes. Could I doa quic ‘k calculation ? 

Senator Maronr. We would like to have some idea, for the record, of 
the progress that you expect to make for this calendar year and, 
say, 1955. 


up 
ip, 


INVENTORY BUILDUP 


Mr. Mansure. I think, Mr. Chairman, we can clear up a misunder 
standing if we take the one specific question of the production that 
we are receiving right now, which some people are confusing with 
surplus. It is actually building up an inventory so that the engine 
companies can commence to use it on a steady basis. I think that is 
where your misunderstanding has arisen. 

When we realize that, say that we grant that there may be some 
production which is not being called for right now, but there isn’t a 
sufficient amount of metal that the engine manufacturer or the plane 
manufacturer can m turn go into production on. So we have 
turn to have a backlog, and we haven’t had that backlog. That is 
where the misunderstanding arises. 

Senator Matonr. You either have to have a backlog or an inventory, 
or the going-concern production. Of course, the chairman understood 
that, but after it hit him 8 or 4 times, it began to get tiresome. 

The only way to clear the thing up, especially as important as th 
is, was just to have the man in charge of it explain it. I think you 
have adequately explained it, coupled with Mr. Hurley’s testimony, 
that whenever you can show an inventory and a going-concern capacity 
for production that will justify the engine companies in adopting 
plec ; by piece, as outlined to you, inclusion in the engines—and 
I have no doubt it would apply, if we had Don Douglas and Bob Gross 
come back here, equally to plane construction—then what it means 
is that you are starting to use a new product and you are just trying 
to satisfy the people who will use it that once they start to use it, they 
will not have to stop in the middle of construction and go back to 
the old methods. 

Mr. Mansure. Of course, you cannot do that when you are in large 
scale production. You have to keep a steady flow. 

Senator Martone. That is right. You are now right in the middle 
of this preparation. That ought to explode, once and for all, all 
this business that we have too much titanium ; don’t you think. 

Mr. Mansvre. Right. 
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Senator Martone. In the last 3 months, the summation has been that 

i need 150,000 tons of titanium annually on the things that you 

ive on the drafting board now and getting ready to manufacture, 

ovided that you can be sure that you can get it on the barrelhead. 
You have had that information ? 

Mr. Mansure. That is right. 

Senator Matonr. Have you investigated it to determine to your 

vn staisfaction that it has some basis in fact ? 

Mr. Mansure. We have no means of investigating it, because what 
e do is procure whatever the material happens to be, whether it is 
tanium or some other product, upon the direction of the Office of 
Defense Mobilization. 

Senator Martone. It is not your job to determine need ¢ 

Mr. Mansure. The need is up to the Department of Defense or 
he de ‘partment which is using it. In other words, we are the service 
ganization, so we do not take part in the decision on the amount of 
the need. We are instructed what that need is, and we go ahead and 
ry out the physical operations. 


PRODUCTION GOALS 


Senator Martone. What are your instructions? What are our goals 
now 4 , 

Mr. Mansure. Our present goals are what? 

Mr. GuMpen. Actually, 25,000 tons a year annual capacity as pres 
ent, but Dr. Fleming has told us to go ahead and negotiate the 
contracts that we have in the mill, regardless of the fact that that 
would bring us above the 25.000. 

Senator Martone. Where would it bring you ? 

Mr. Gumpe.. It will bring us to about 31,000. 

Mr. Mansure. I want to emphasize that ODM has given GSA 
flexibility in negotiating these contracts. 

Senator Matonr. When would reach this 31,000 tons? You are 
now 2.000 tons, roughly, are you not! ¢ 

Mr. Gumpet. Senator, you always have to consider that these plants 
come into production gr: adu: lly. 

Senator Maton. Very gradually. 

Mr. Gumpert. Yes, sir. It takes 2 years before they can get into 
full production. 

Senator Matonre. You have been letting these contracts very gradu 
ally, t too, have you not! 

Mr. Gumper. Senator, they are quite complicated. 

Senator MALONE. They are comp ylicated, but whenever you need 
a thing, whenever you have to have it, whenever it is testified by the 
plane makers and the plane users that it is a “must,” is it not necessary 
to understand the complic ations pretty fast ? 

Mr. Gumpert. That is true, sir. 

Senator Martone. The complications are not on your part par 
ticularly, except to know that the Government is properly protected 
- what risk the Government is going to take. The complications 

: for the company to establish a plant that will produce the titanium 
mai the present conditions, and also conduct their experiments 
to arrive at any cheaper process that they can find. That is where 
the complications really are, is it not 


Mr. GumBe.. Yes. 


39888—54—pt. 3———-48 
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GOVERNMENT RISK 


Senator Martone. What chance does the Government take in thy 
contracts? What gamble does the Government take / 

Mr. Gumpex. I do not consider that they are taking any very 
siderable risk. 

Senator Matone. I do not, either, but tell us what it is. 

Mr. Gumpext. Of course, there is the risk—and I think it is fa 
remote—that a new process will come in and be put into product 
before these contracts run out. , 

Senator Matoner. Before they have repaid the money / ; 

Mr. Gumeet. That is right, sir. The contracts run for 5 years 
Two of them, as you know, are already actually in production. TT) 
time Is running now. 

Senator Matonr. What is the second one in production ? 

Mr. Gumpex. The Du Pont is in production. 

Senator Matong. They are not in production on your contract? 

Mr. Gumpew. They are substantially ready. Their subconstruction 

Senator Martone. I think they testified they would start this month, 
but they have not yet started, have they ? 

Mr. Gumpet. That is right. 

Senator Matone. When will they actually start? 

Mr. Gumeet. I think this month. 

Senator Matong. How much will that be? 

Mr. Gumset. There again, it will be a gradual buildup. 

Senator Matone. They have a 714 tons per day contract, have the) 
not ¢ 

Mr. Gumpeu. That is right. 

Senator Matone. I was under the impression they had a 10-ton 
contract, but they testified they are producing 21% tons a day on their 
own investment, having nothing to do with the Government contract. 

If they start this month, when do you think they will come up to 
the 7 tons per day? What is their program? 

Mr. Gumper. I would think about late summer. 

Senator Martone. That is the program ? 

Mr. Gumpev. Yes. 

Senator Martone. These contracts that you read off to us today are 
simply in the offing, simply under consideration? 

Mr. Mansure. No, Senator. 

Mr. Gumsew. The three old contracts, the TMCA and the Du Pont 
plant, are well along and actually producing metal and will continue 
to increase their production until they reach capacity. 


FOUR-TON PRODUCTION 


Senator Martone. Just so we do not confuse the record, there is only 
one company in production now under a Government contract? 

Mr. Gumpew.. That is true. 

Senator Matonr. And that is the Titanium Corp. ? 

Mr. Gumeev. That is true. 

Senator Matonr. How much are they making a day now? 

Mr. Gumeer. About 4 tons a day. 

Senator Martone. They were making just a little less than 4 ton 
about 4 or 5 months ago or 6 months ago when we held a hearing 
there. They haven’t increased it much. 
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Vr. Gumpert. They had to make some changes. 

Senator Martone. They have been making changes for 3 years now, 

ve they not? 

Mr. Gumpex. You have heard the company. I think it has testified 
that. 

Senator Matonr. That is right. I have no fault to find with the 
npany. But you are the organization that lets the contracts. What 
you do to check these contracts when they do not make the 

rogress that they are supposed to make? 

Mr. Gumpe. In that particular case, Senator, we asked the Bureau 
Mines, who are our experts on the technical features of the manu- 
turing, to go out there and make a thorough survey of the plant. 

Senator Martone. Did they do it? 

Mr. Gumeen. They did, sir. 

Senator Martone. What is the matter with it? 

Mr. Gumpert. They said that they thought the company on the 
hole was doing a good job; that its plans for the necessary changes 

eemed reasonable, and they felt if they were put into effect promptly, 
he difficulties would be ironed out and the plant could get into at least 

» rated production. 

Senator Matonr. When ? 

Mr. Gumpe. My recollection is, sometime this fall. 

Senator Martone. When did you give them a contract? 

Mr. GumpeL. About 2 years ago, as I recall it. 

Senator Matonr. When did you get this examination made by the 

Bureau of Mines? 

Mr. Gumpet. I think we asked them to make that somewhere after 

the turn of the year. 

Senator Martone. This year ? 

Mr. Gumpert. This year. 

Senator Martone. In other words, there had been nothing done 

ibout it until the investigation started ? 
Mr. Gumeen. They did not know and we would not have known 
it they were going to have any trouble until the plant was pretty 
vell along, and we found out. You see. as you have often remarked, 

is is an infant industry. You design a plant and start building it, 
nd it is not until you start making the wheels go around that you 
realize and find out that there are kinks in it. 

Senator Matone. Actually, your organization—— 


SPECIFICATIONS CHANGED 


Mr. Gumpex. Also, Senator, if I might mention this, which is some- 
ing that you know, too, of course, that the specifications for the 
tanium have changed considerably since we first entered into this 
mtract. Titanium that was satisfactory when the plant was de- 
ened is not. satisfactory today. 

Senator Martone. I have often said here that I do not believe any 
igency is to blame for anything that has gone before, but let us pick 
t up now and do some business. 

For 2 vears, then, over 2 years, the Bureau of Mines engineers were 
not sent in to get areport on it. Why? 

Mr. Gumpert. Senator, it is a little difficult. You see, after all, 

ese plants are owned by private enterprise. 
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Senator Matonr. They have Government money. 

Mr. Gumee.. They are financed by the Government, of ¢ 

Senator Martone. Fifteen million dollars of Government money 

Mr. Gumren. That is right. It has been our policy, to the ex 
possible, not to interfere with their operations. Very freque 
when you start interfering and you haven’t the necessary backgro) 
yo 1 cause more trouble than you do cood., 

Senator Martone. You do not have experts on titanium with 
organization 4 

Mr. Gumpen. No. 

Senator Martone. But you do have available the engineers in 
Bureau of Mines. 

Mr. Gumpev. That is right. 

Senator Matonr. And the engineers in the Bureau of Mines pi 
fected the process, did they not ? 

Mr. Gumpew. Yes, sir. 

Senator Martone. They have always been at your beck and call? 

Mr. Gumpen. Yes, sir. 

Senator Martone. Did you, as a matter of fact, realize the impor 
tance of this material until recently ? 

Mr. Gumpert. Oh, yes. We have always realized that. 

Senator Matonr. Did you know that it was a must in planes and 
the manufacture of war materials? 

Mr. Gumebe.. For 2 years our principal efforts have been directe 
toward securing titanium. 

Senator Matonr. Why did you not get this thing checked up befor 
you did ? 

Mr. Gumpert, Senator, there again it takes time to get these plants 
built, and it is only when the plant starts operating that you realiz 
that there are “bugs” in it. 

Senator Martone. I will not pursue that any further. I think the 
record speaks for itself. I think that that is the only place where your 
organization might be subject to criticism, that you have not followed 
through with your contracts. But I do not think you are subject t 
criticism in setting the specifications, because the users did not know, 
either. It was a new metal. It was not known whether 224 aarti 
was the right specification in that regard. Now they need 160 or 170 
You know that now. You did not know it then, and neither did they 
So you are not to blame for that. 

This committee has no idea of blaming anyone, anyhow. What we 
want to do is to help, and I think we are helping you today. 


OBSOLESCENCE 


Is there not a chance the Government is taking if you have a para 
graph in your contract that if obsolescence occurs by virtue of new 11 
ventions or processes, the Government stands the loss? 

Mr. Gumpex. That is correct. 

Senator Matonr. I think, as chairman of the committee—and | 
think the entire committee will agree with the chairman—that you art 
entirely justified in taking that chance, because no private compan 
could afford to do it, but you are taking it. 

Mr. Gumpen. Yes. 
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Senator Manone. You are hoping you lose some money, are you not? 

should be. 

Mr, GumBeL. What we are really hoping for, Senator, is that when 

new process comes in, there will still be such a demand for the 
tal that these obsolete plants will continue to operate in order to 
duce titanium until we are off the hook. 

Senator Maton». If they did not, let us put it this way: The Gov- 

nment is buying the m: iterial. Therefore, if you cut the price of 

nium in two and got it to $7 a pound for the metal instead of $15, 
| you paid for the machinery and washed it out, you are still 
ning, are you not? 

Mr. GumpBeu. That is right. 

Senator Martone. That is, you represent the Government, and some- 

ily else represents the pure ‘hasing department, like the general here. 
So we add it all up and it comes back to the taxpayers in Reno and 

ke precincts, anyway. So are we not winning anway ? 

Mr. GuMbBex. Surely. 

Senator Matone. I hope that you lose some money on obsolescence 

d quit. 

{ think, Mr. Mansure, that your statement today clearly sets forth 

e condition that, instead of having too much titanium, we have 

out one-seventh enough, and we cannot possibly get too much in the 
ext 10 years. The testimony from the civilian users, Monsanto 
Chemical and others, is that the chemical industry would do the same 
is os war materials producers; that if they had it and could change 

‘, they would change over overnight, even at the present price. 

a my personal opinion now, not a conclusion because the con- 

isions will come later, my feeling is that you are headed for a great 

vilian industry, maybe five to ten billion dollars a year. After you 

reach that, there is no trouble in the War Department that you have 

not reached it. But only to the extent that your orders add up, 
t beyond 31,000 tons—how far does your leeway extend 

“Me, GuMbeL. Officially to 25,000. 

Senator Martone. But unofficially ? 

Mr. GumMpBet. That would, of course, depend upon what Dr. Flem- 
ming says. 

Senator Matong. How do you understand it if he dropped dead 
tomorrow ¢ 

Mr. Gumpe.. I have the feeling—— 

Mr. Mansure. I can answer that. I think our understanding is 
that as rapidly as we can develop this, we can go ahead with it, but 
ve have to keep ODM informed of what we are doing. 

Senator Martone. In other words, he would not stop you if you 

id not hit the 150,000 you need? You do not think he would, do 
ou ¢ 

Mr. Mansure. If we have the money. 

Senator Matonr. That is where we come in. In other words, how 

in we go before the Senate and say we want a certain amount of 
money. “What do you want it for? You cannot buy anything for 

But you will have no embarrassment, I am sure, and the general 
vill have no embarrassment, to come before the Appropriations Com- 
ttee, at least before any committees that 1 am a member of, and 
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say, “This is available and it is a must.” He will get the money 
buy it. 

As far as you are concerned, as far as any rumor or anything, y: 
are sure it is not coming out of your organization ¢ 

Mr. Mansure. We know it is not coming out of our organizatior 

Senator Matone. I hope } you will do jus t a little chee ‘king ther 

Mr. Mansure. There is one more thing I want to clear up. 

Senator Matonr. I do not want to have to bring you down aga 
If we do, we will go into your organization. 

Mr. Mansure. Regardless of all of this conversation on the im 
provement of the process, that is not guiding or straightjacketing o 
thinking at all in regard to the development of what processes are 
prese ntly available. 

Senator Mavone. I am glad you straightened that out. 

Mr. Mansure. They are two separate things. We are doing all that 
we can now with the tools that we have. If someone comes along 
with something better, that is another matter, which is not guiding 
our present thinking. 

Senator Matonr. When they come along with something better, 
you will fulfill your contact on obsolescence of machiner y and go right 
ahead and be happy about it. 

Mr. Mansure. Yes, sir. 

Senator Martone. Thank you very much. 

Dr. Flemming, you have been very patient. We are glad to see you. 
This is the third time you have been before the committee, and you 
have been very helpful each time. Each time you have helped 
clarify the problem we had in mind. 


FURTHER STATEMENT OF ARTHUR S. FLEMMING, DIRECTOR, 
OFFICE OF DEFENSE MOBILIZATION 


Senator Matone. You have heard the testimony of Mr. Hurley of 
Curtiss-Wright Corp., engine builders, and his estimate of the amount 
of this material that is needed. You have heard Mr. Mansure of 
the GSA, and of course you know all about their work, anyway, 
because at least they are technically under you, as far as their op- 
eration is concerned, that is, the extent of their operation. 

The particular thing that is bothering the committee, and the reason 
we felt we might furnish a field of common interest, was that it had 
come to the chairman from several sources that it is being mentioned, 
not only around the town but in other places, that all this to-do about 
titanium was a sort of smokescreen or something, and that we really 
had an oversupply. 

Would you give us a statement to clear this thing up ? 


TITANIUM ADVISORY COMMITTEE 


Dr. Fiemmina. Senator Malone, it seems to me that any statement 
to the effect that we have a surplus of titanium is just completely and 
utterly unrealistic, in the light of the testimony that has been give! 
to your committee and in the light of the information that is available 
to us. 

As you know, he last time I appeared before the committee in co! 
nection with the titanium matter, I indicated that I was setting up a 
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anium Advisory Committee, and that I had appointed Dr. Herbert 

H. Kellogg as Chairman of that Committee—— 

Senator Marone. Dr. Kellogg, would you come up and sit right 

re? I think you are part of this picture. 

Dr. Ftemmrina. I would appreciate it. 

(lso, that I asked the Assistant Secretary of the Interior, Mr. Felix 
Wormser, to serve as a member of the committee, and that he had 

reed to do so. 

In addition to that, we have appointed to the committee Mr. Albert 
J. Phillips, vice president and director of research of the American 
Smelting & Refining Co. 

As Mr. Mansure has indicated, the General Services Administration 

is just reached the final negotiation stage on three new contracts for 

tanium sponge production, with an aggregate capacity of 19,000 
tons per year. They have just now submitted those contracts to the 
Oflice of Defense Mobilization for consideration. 

Senator Martone. This is an additional 19,000 tons per year for 5 
ompanies ? 

Dr. FLemmine. Yes, for three companies. 

The Titanium Advisory Committee met last week to consider those 
ontracts, and they have unanimously agreed to recommend to me 
that I approve the contracts, even though this action results in total 
titanium sponge capacity of about 32,200 tons per year 

Senator Malone. You had, then, about 13,000 tons under contract ? 

Dr. Ftemoinc. That is correct. 

Senator Martone. And about 2,000 tons actually being manufac- 
tured ? 

Dr. Fiemmine. That is right, two or three thousand. 

Senator Marong. This is annual production, 19,000 tons and 13,000 
tons; and 2,000 tons now bei sing produced ? 


OFFICE OF DEFENSE MOBILIZATION POLICY 


Dr. Fremmrine. Right. 

I would like to quote for the record, Senator Malone, an extract 
from the minutes of the Titanium Advisory Committee, because it 
seems to be that it states a principle that we should adhere to in a very 
ffective way. It is worded this way: 


Titanium metal is now a proven necessity for the design of high-performance 

ilitary aircraft. As the volume of production is increased and the price re 
duced, this metal will find new military and civilian used which will cause it 
to be established as one of the major structural metals for special uses. The 
present demand for titanium by the aircraft industry is small, but is increasing 
very rapidly as advances are made in fabricating techniques. 

In order to permit the most rapid growth of this new industry, it should be the 
policy of the Office of Defense Mobilization to keep the capacity for titanium 
sponge production always one step ahead of the estimated rate of consumption. 
By thus assuming a moderate surplus of crude titanium, one possible bottleneck 
in the utilization of titanium is avoided. That means that there will be an 
ncentive for price reduction in a surplus market, and potential users of the 
metal will be provided with assurance of an adequate supply. 


As you know, Mr. Chairman, we have requested the Department of 
Defense to provide us with requirements for titanium in the event of 
all-out mobilization or general mobilization. The Department of De- 
fense is working on that assignment at the present time. It is my 
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lope that not later than sometime during the month of June we vw 
have that information. 

oF course, that will put us in an even better position than we hav 

up to the present time as far as the requirements side of the pl 
ture 1s conce oaee 

Senator Martone. I would like to say right at that point, Dr. Flen 
ming, that the testimony in Los Ange les late last year of Don Douglas, 
of Douglas Aircraft, and Mr. Gross, of Lov kheed, and other important 
manufacturers of planes, was that the earlier testimony of General 
Metzger on the need for 150,000 tons annually, ~_ ided it were know 
to be available and the plans could be ti aken off the board and proceeded 
with at will—they made him look rather conservative, even in peact 
time, before they got through, but they did say then that in wartime, 
actually if a war started—of course, you know people who say the next 
war will last only a few days or : . few weeks or a few months, but we 
have had those people with us ever since they invented gunpowder, 
and each time it did not prove to be true. 

Dr. Firemaanea. That is right. 

Senator Martone. We have very capable people, and something 
invented that offsets it. People stand a lot more abuse than the ex 
perts sometimes believe, so nothing ends very soon. 

They testified that, of course, it would be a matter of how many 
planes they needed in actual war, but they put it this way: If the 
demand on the plane companies equaled or in any way approached 
the demand in World War IT. they would need 700.000 or 800,000 tons 
per year of titanium production. 

We had he ard about civilian use, and therefore we thought it ad- 
visable to bring in then people who need it and would use it even at the 
present price in civilian use, because they testified that once they could 
be assured that it was available so they could take their plans off the 
board, I do not remember the amount chemical companies said they 
could use, but it was a tremendous amount of the metal. 

St aren. there seems to be no end to the amount of the metal that 
would be used, even at the present price. The chemical companies 
testified that price was no bar to the use of it, although it would be 
very nice if the price came down. 

Then the number of civilian uses will increase, naturally, as the 
price came down, as it surely will if it follows the line of any prior 
metal that has come out of our research laboratories. Additional in- 
dustries will use it, not as a must, but as a moneysaver, I presume. 


STOCKPILING 


Dr. Ftemmina. Mr. Chairman, one possible use for current produc 
tion has not been mentioned at all up to the present time. Obviously 
we have the military requirements which should be met. Then we 
have the civilian requirements. In view of the critical nature of this 
particular material, it is certainly one that falls within the definition 
of strategic and critical materials, and it is certainly one that we 
ought to think of in terms of a stockpile goal. 

Of course, as you know, up to the present time virtually all of it 
has been utilized, so we have not had any opportunity of putting 
uny in stockpile. 
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Senator Manone. I think you have put your finger on a very vital 
ng, and maybe the answer to this rumor business. Knowing that 


Ligng « 


1 are going to need several times or many times what you Can 


oduce in the next 2 or 3 or 4 or 5 years, there could easily be an 
dition to the stockpile of this metal to take the temporary surplus. 
Dr. FLemMine. Surely. 

Senator Matonr. Do you intend to make such a recommendation ? 
Dr. Ftemminc. We intend to set an interim stockpile objective. 
[hen if there is any surplus in current production at any time, we 

tend to take it and hold it, and it will either then go back in to 
take care of military requirements and civilian requirements, 01 

timately go into the stockpile. 

Senator Martone. You have again proven to me that you are 

the job. That is a suggestion that no one has made. They are 
vorrying what they were going to do with it just as they are now 

olding the sponge. That is the solution, of course. 

Dr. Fiemmina. It is the kind of thing that, in the interest of the 
ecurity of the Nation, we clearly should do if we have the opportunity 
of doing So. 

Senator Martone. I might ask you the question: In view of all 
the testimony that you have heard and the information that I know 

at your disposal and that you have seen in even greater variety 
han we have heard before the committee, just how important do 
you think it is to the defense mobilization, considering the tension 
building up between the East and the West, as they sometimes call 
t¢ I just say if we are getting ready to fight a nation, we should 
call it by name, and that is Russia and the United States. 


SECURITY IMPORTANCE 


Dr. Ftemmine. Mr. Chairman, I do not know of any material that 
son our stockpile list at the present time that is more important, as 
far as the security of the Nation is concerned, than this particular 
material. 

Senator Martone. I am glad to hear you say that. 

Dr. Ftemoina. I think we have to approach it in just that way. 

Senator Mavone. In other words, now we come to the amount. 
You have never really limited the amount, according to the testimony 
of GSA representatives, Mr. Mansure, Mr. Walsh, and Mr. Gumbel. 
What you are doing is moving just as fast as you think you can 
bring in new production. 

Dr. Firemmine. That is correct, Mr. Chairman. Whenever they 

ave reached the place where, for example, they have reached in 
connection with these three contracts, all they need to do is to send 

hem over to us, and I think the extract that IT read from the minutes 
of the Advisory Committee reflects very accurately the spirit of ODM 
in connection with the proposal. 

Senator Martone. If they look as if in due time they could let con- 
tracts for 150,000 tons, as has been testified by everybody as the min- 
mum of our needs, and under conditions with the Government reason- 
ably protected and with companies that have a reputation of doing 
what they start out to do, you would not stand in the way? 
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Dr. Fiemmine. Before I made a firm answer to that, of cow 
1 would want to have the Defense Department official requirement 
figures, 

Senator Matonre. Whatever they are. 

Dr. Fiemmina. I understand that those figures are going to be 
available to us by June, and if those figures bear out the kind of 
testimony that you have had, of course the answer to your question 
“ve ’ bec: ause when we know what the = fense requirements are, the 
we are going to do everything that it is humanly possible to do 1 
see to it that those requirements are en and at the same time we 
want to do everything we can to build a mobilization base for titanium 
So naturally we are anxious to make as much available to the civilia 
economy as we can so that this material can be built into norma 
civilian items, 

Senator Martone. Then you do look forward to the time that th 
civilian economy will absorb enough of it, perhaps in the hundreds of 
thousands of tons annually, so it would be in the nature of steel—why 
war comes, you just divert its use. 


100 PERCENT ALLOCATION 


Dr. Ftemmina. I think that would be the way in which it wo 
work. In other words, we would put it under alloc akin just as we di 
steel, copper, and aluminum during World War II and post- Kores a 

Of course, as you know, titanium now is 100 percent under alloca- 
tion, naturally, because of the fact that there is so little of it. It is 


l 


in connection with those allocation powers which we have eee the 


Defense Production Act that, first of all, we will take care of 
military requirements; and then we will do everything we can + see 
to it that some goes into the civilian economy so we can begin to 
build and widen our mobilization base; and if by chance there is any 
left over after that, we would be delighted to put it into the stockpile 
because then we would feel much more secure than we do at the present 
time. 

Senator Martone. I think that is a very sensible solution. I do 
not believe that you would ever hear anyone criticize it. 

Dr. Flemming, this has worried the committee on many materials, 
not only titanium. For example, in manganese we are getting 800,000 
or 900,000 tons yer year from India, and it looks like a deliberaté 
thing. We get our objectives mixed up sometimes. In getting it 
from India we run two risks: The United States is a long way from 
India. You are aware, of course, that Mr. Nehru is a very fine man. 
I spent 414 hours with him in his own office in New Delhi. He is a 
very soft-spoken fellow and a mystic, but a great influence over his 
people. He has taken occasion to say that he is going to be neutral. 

His sister, head of the United Nations, has made that statement 2 
wr 5 times. 

A neutral nation might find it advantageous in case of trouble, just 
to refuse to ship manganese to the United States if we were fighting 
Russia. If they did not, certainly Russia, right on their doorstep, 
would find ways and means of destroying and neutralizing the resource 
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INDIAN DEPENDENCE 


So we are taking two chances: One, India can sort of halfway 

ickmail us into further agreements or they can refuse to let us have 
We are dependent on them in war and cannot fight a war without 

inganese, of course, because we cannot make a pound of steel with- 
it. Major DeSeversky testified before this committee you do not 

ke your steel in Pittsburgh; you make it in India. He testified that 
are not making our jet engines in Cincinnati; we are making them 
\lgeria, where we get columbium. 

W e found columbium in Idaho, but they pay the miners $12 or $14 

day there instead of 50 cents as over in Algeria. We could prob- 
ibly double or treble our production of manganese in the United States 

der proper principles laid down for foreign trade, and there is 
probably more manganese in Brazil than the whole hemisphere can use 

LOO years. 

Now we come to titanium. As you know—and I do not think 
anyone can properly be criticized—when they started making titanium 

»wn in Henderson, Nev., they started getting the rutile from Austra- 

a because there was a deposit there which was very handy. Du Pont, 

ver in New Jersey, is getting some of its material, and probably more 

f it now, from Flor ida, ilmenite found in the sand. But they do get 
lot of the ilmenite from India. 

The testimony before this committee, of very fine military strate- 

sts, is cumulative that maybe hours after the war starts, this mate- 

il will not be available to us until we can again control the air over 
these nations, which might be or could be a considerable time. 

Are you taking that fact into consideration in these contracts, and 

any way encouraging the use of the ilmenite found in the United 
States and in southern Canada? 

We are informed through our testimony here there is no question 
about the amount of ilmenite available in Canada, enough to last us 
100 years if we learn how to make use of it. Perhaps it could not be 
put into use immediately a war starts unless we are already using it. 


LONG-TERM OBJECTIVES 


Dr. Ftemmine. Mr. Chairman, first of all, may I make this general 
tatement relative to the very basic issue that you have raised. 
As you know, in the ag in setting stockpile objectives, those who 


had the responsibility for estimating supply did take into considera- 
tion foreign sources, discounting them to a certain extent, but they 
re still in the picture. 

‘As you also know, by action of the President taken within the period 
of the last 2 weeks, the Director of ODM has been authorized to estab- 
lish what are referred to as long-term stockpile objectives. In estab- 

ishing those long-term stockpile objectives, I have been authorized 

nd directed to discount foreign sources of supply with the exe eption 
of those foreign sources w here we have re eady access from a strategic 
point of view. 

Senator Matonr. The Western Hemisphere, we will say. 
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Dr. Fiemminc. The exact countries are to be defined later by 
National Security Council. The principle is very clear that in setting 
those long*term stockpile objectives, we are to discount our foreig 
sources of supply in the event of general mobilization, with the excep 
tion of countries that we have ready access to from a strategic point 
of view. We will certainly apply that basic principle to the area th 
we are discussing here this morning. 

Senator Maronr. In the manufacture of titanium? 

Dr. Fiemouine. Right. 

Senator Matone. I want to say to you that I am very gratified 
the action that the President took through your committee. You 
kind enough to consult with a few of us from time to time, and 
have appreciated that fact, and we gave you any helpful suggestion 
that occurred to us. 

Dr. Ftemmine. They were very helpful. 

Senator Matonr. Thank you. 

With the accent, as you at least indicated, on domestic materials, 
there is never anything needed to keep mining alive in this country 
any more - an a textile industry or a crockery industry or any othe 
industry, but they do need—and the demand is there and it is neces 
sary—that they be assured, through some kind of principle laid dow: 
that they can get enough more per unit for their product, whether it 
be a pound of ilmenite or a pound of manganese or a vard of cloth, 
that adds up to the manufacturer of that cloth the additional price 
on account of the wages and taxes in this country over the wages and 
the taxes, efficiency, and other factors that enter into it, in the chief 
competing nation. That is just about the way the thing adds up. 

I have had many people who for 20 years have said we must get 
the stuff where we can get it the cheapest, where it can be produced 
the best. They were talking about the cheapest labor. 

Of course, some of us do not agree with that. We think that the 
workingmen of this Nation and the investors in business are entitled 
to protection equal to that difference in the wages and taxes and various 
other factors. 

I was highly gratified to see your committee recommend taking 
cognizance of the ability of this country to produce for the stockpiles 
provided it was properly treated in the way of price. I think it is 
fine start. 

Dr. Ftemmrina. As you know, Mr. Chairman, the problem you hav 
just referred to is a problem which is still under consideration by ow 
Materials Policy Committee. 

Senator Martone. I know that, and I deeply appreciate it. Au 
information we can furnish you, we certainly will. 

It seems to me you have cleared the whole thing up. Do you have 
any further statement to make? 

Dr. Ftemminea. No, I do not, Mr. Chairman. 

Senator Martone. We have Dr. Kellogg with us. He has had not! 
ing to say, and has not been directly called upon, and I do not know 
that he is ready to talk. You were kind enough to announce |! 
appointment at your last meeting here with us. 

Dr. Fremmuina. Mr. Chairman, I might say that Dr. Kellogg and 
his two colleagues on the committee will be filing an interim report 
with me very soon, dealing with this whole problem. When I receive 
that report, we will be very glad to make you acquainted with it and 
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nsel with you relative to the matters that are raised in the report. 
Senator Matonge. We would like very much to look at it, either in 
fidence, or whatever we could make public would be very oood., 
I intend to call Dr. Kelloge next. 
[ am informed that Secretary Talbott is here. I do not expect he 
very much to do these days. I know he has been before at least 
e committee this morning. 
Mr. Secretary. 
Dr. FLemmine. I think he just went out, Mr. Chairman. 
Senator MaLtonr. Will someone get him ? 
Secretary Talbott, Dr. Fleming, Dr. Kellogg, General Metzger, 
d Mr. Mansure, certainly make up the team who know how to do 
iS job. 
While we are waiting to see if Secretary Talbott has gone back to 
s office, we will ask Dr. Kellogg to take the stand. 


STATEMENT OF HERBERT H. KELLOGG, CHAIRMAN, TITANIUM 
ADVISORY COMMITTEE, OFFICE OF DEFENSE MOBILIZATION 


Senator Matong. Dr. Kellogg, Dr. Flemming was kind enough to 

nounce your appointment at his last appearance before the com- 

ttee, to be put in charge of the production of titanium and to co- 
ordinate its use, production, and all things connected with it, as I 
inderstood. You have been kind enough to visit me a couple of 
times, and we have had very interesting conversations. I know that 
you have visited the Pacific Coast and the plane manufacturers and 
ome of the plants where this material is being used. 

I will not ask you any specific question that would embarrass you at 

ll, but if you have something you could offer to the committee about 
whi at you have learned and the i inspections you have made, that would 
be very interesting and helpful in the record. 

First, Dr. Kellogg, will you identify yourself for the record? 

Professor _Krtiocc. I am Herbert’ H. Kellogg, chairman of the 
litanium Advisory Committee of the Office of Defense Mobilization. 

Senator Matonr. Your former connection ? 

Professor Ketioaa. My not former but still present connection is on 
leave from Columbia University. 

Senator Matonr. Go ahead. 

Professor Krtioee. I found the assignment that Dr. Flemming gave 
me intensely interesting. It is really a fascinating experience to go 
into these aircraft and engine plants and see how they are using this 

ew metal and how they are meeting the innumerable problems that 
irise in the utilization of a new material like this. The enthusiasm 
which they have for the job that is cut out for them is really tre- 
mendous, and it certainly gives me the feeling that those men and the 
country in general are right in supporting the rapid growth of the 
taninm industry. 


PRODUCTION POLICY 


As far as my actual committee activities are concerned, we have 
held only the one meeting that Dr. Flemming referred to, and I want to 
Say that my entire committee was strongly behind the idea that we 
nunciated in the excerpt from the minutes which Dr. Flemming 
read: namely, that we are in support of a policy which will keep pro- 
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duction fully one step ahead of foreseeable demand, and also in sw 
port of 1 policy which will create a moderately large inventory of 
titanium available so that sudden spurts in demand can be take 
into account. 

lor the record I should like to clear up a couple of points abo 
which I think there was some mistake made this morning. 

The capacity of this country to produce e anium this year is abo 
5.075 tons estimated, not 2,000. I think it is important to let th 
country know just what our potential is, so ‘that an engine manufa 
turer or an airframe manufacturer who wants to use it will not be 
scared by thinking it is only 2,000 tons. 

Senator Martone. You mean by that that it may have been 2,000 last 
year and at the present moment it may be around 2,000, but the increase 
will make it up to 5,000 tons ? 

Professor Kretxoce. That is right. During 1954 it is expected to 
produce about 5,000 tons of titanium sponge. Also, the estimated in 
ventory at the end of 1954, based on foreseen orders, will be se 
3,000 tons. We consider this to be a fairly healthy beginning of : 
inventory and one which, again, we hope will give confidence to the 
users of titanium that they can at least make a moderate increase in 
their present demands. 

Senator Martone. You agree, then, with the testimony of Dr. Flem- 
ming and Mr. Mansure that what you are trying to do is to create that 
going-concern production, coupled with any stockpile or inventory 
that you might have, so that the engine companies and the plane 
builders and later civilian industry can slowly go into use and have 
confidence that it will be available without having to change their 
setup again right in the middle of production. 

Professor Keiioge. That is right. 

Senator Matonr. Dr. Kellogg, it is not necessary for me to tell you 
for you are an engineer and you know as well as I do that there never 
has been a problem—we can brag a little—that the engineers and 
scientists did not whip if it was necessary and if they had the money 
with which todo it. It was aluminum first, and there have been many 
other metals. It happens to be titanium now. Weare in the uranium 
nuclear power business, and that is just another branch for the engi 
neers and scientists. This problem will be whipped. We will whip 
the problems of nuc lear power just as surely as we live. It is just a 
matter of time and the pressure that is on them. You agree with the 
way enginneers and scientists operate. 

Professor Kreiioaa. Yes. 


WILL MEET PROBLEMS 


Senator Matonr. Do you have any misgivings as to the ability of 
the potential producers, producers, and the. engineers and scientists in 
the laboratory to whip this problem within a reasonable time if the 
interest is there to have it done? 

Professor Krii06c. Iam certain they can handle the problem as you 
suggest they can. It would be very hard to make an estimate of Just 
how long it will take to whip certain parts of the problem, but that 
there will be steady progress toward more efficient utilization and 
more efficient production of titanium I think there is no question. 
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Senator Martone. I doubt if we added up year by year the antici- 

ted production from the contracts that you have now let and the 

es that you have in prospect, if you say you can manufacture 5,075 

ns this year on the increase in ‘production of the people who are 

ready in production and who will come into lh: this year— 
es that include more than the two companies, some production from 
third one? 

Professor Ketioae. It includes a little bit from the Bureau of Mines 

nd a little bit from Dow Chemical Co. I think those are the only 2 

sides the major 2. 

Senator Martone. By the way, are they not putting the Bureau of 
Mines out of business now ? 

Professor Ketioae. At least the scale of operations will be reduced 
n the latter part of this year. I am not positive what arrangements 
lave been made. 

Senator Martone. I heard some rumor, and I was going to ask 
Felix Wormser about it. You no doubt have all the details. 1 
heard that they were wrecking that plant down there and selling it. 
It did not seem to me to make much sense to do that until there was 
enough production elsewhere or at least in sight. 

Professor Kenxioae. I really do not know what the latest decision 

as been. When I was down at the Bureau over a month ago they 
ere still discussing what should be done with it. They were not 

1) anxious, as I understand, to continue as a producing unit because 
they feel that, after all, they are a research and development unit, not 
| producing unit. But if ODM and GSA felt it was essential that 
hey continue, they were perfectly willing to continue. 


CIVILIAN NEEDS 


Senator Matonr. I asked the question if their production of 1 ton 
per day interfered with their scientific investigation and laboratory 
work, and we were assured at that time that it did not. That is all we 
vere concerned with. 

Have you had any time to make an estimate or summation of the 
ivilian situation? Do you agree that there is a civilian industry ahead 

“us in the production of titanium ? 

Professor Ketuioge. I think there is certainly one ahead of 
I am not certain that it is here right this minute. 

Senator Martone. It is not here just this minute because you do 
not have the titanium. 

Professor Ketioce. Because we don’t have the titanium. I might 

iention in that connection that the Industry Advisory Committee for 
litanium Producers and Fabricators. something to that effect. of the 
Business Defense Services Administration of the Department of 
Commerce, met early in March and recommended that a civilian 
illocation of this material of somewhere between 10 and 25 percent 
be made at this time in order that the smelters and fabricators of 

tanium could go out and seek limited civilian markets with the 
ssurance that they would have some metal to meet the demand. 
[ think that is a healthy step in the right direction. The order is 
ot yet official, I believe it is under consideration. 
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Senator Manon You would not want to allocate too much of 
vilian use until you had a backlog, a stockpile, ae a going cones 


; 


dustr to tT ike enare of thre nN itional defense needs. would vou 


. 
: 


Profe or K en.oac No. 
Senator Martone. But « ordinated with the national defense | 


I think it is a constructive suggestion. 
You are aware of the test mony of the chemical companies that 
need it very badly in the chemical industry even at the present } 
Professor Kenioaa. I ws that testimony; yes. 
Senator Manone. A very responsible company presented that t 


monv, SO I ad d not question it. 

P rofessor Ketutocs. I dare Say if they presented an order to one 
of the fabricators, they might have it accepted rather promptly at 
he present moment. 

Senator Matonr. Now let us go into that. I was rather assure 
by Dr. Flemming’s testimony that they were going to take care of 
the backlog and stockpile until they had reached a rate of produetior 

that the airplane manufacturers and engine makers could go to 
work and use the material. If we start allocating it, allowing them 
to get contracts for chemical use and chemical industries, they will 
become dependent upon it and that will delay the time that thes 
people can use the parts. 

Professor Kriuoea. I think you are right. I think the chemical 
industry would be unwise to ask for any large, steady use of the 
material now. 

Senator Matone. Would you not be unwise to allocate it to them ‘ 

Professor Krtioca. Yes: I believe so. 

Senator Matonr. You would agree with that ? 


FIRST CALL FOR MILITARY 


Dr. Ftemmine. Just where that point is, Mr. Chairman, is alway 
difficult to figure out. Certainly we must not make any allocations 
that would in the immediate future, or in the long term as far as that 
is concerned, put the military in a difficult situation, because they 
have to have first call on the current consumption. If there is any 
possibility, for example, of their stepping their requirements up in the 
fourth quarter of this year or in the first quarter of next year, and so 
on. we have to know th: at and we have to take that into e onsider: aon, 
and instead of letting all the current production go out either to mi 
tary or civilian use, we will have to hold some of it back so we will ca in 
a position to take care of their increased demand. 

Senator Martone. In any case, you would not make such an alloca 
tion without close cooperation with the Army, the Air Force, and 

e Navy. 

Dr. Fiemuine. That is right. There is no question about it. 

Senator Maronr. It does seem that it might be advantageous to 
allocate a certain amount for experimentation and laboratory work 
so they would know what they could do with it when it was available. 
It would not amount to anything in quantity. 

Dr. Ftemmine. Mr. Chairman, my understanding is that the Depart 
ment of Defense is interested in the possibility of our making some allo 
cation for civilian use because they recognize that as we do that we 
strengthen our mobilization base; we broaden it. Clearly that is one 






















| 
| 


factor that we should take into consideration from the se 
f view. 
sehnatol MAIroNnr. | think that is absol tely correct, but 


ive to do it as vou get nhend of the demand for the e1 
ine makers. 

Dr. Fremuine. That is right. 

Senator Matonre. When | eet out of mv field, 1 want it 
it I 


t isa suggestion, and if vou agree with it and if Genel 


in not speaking with any authoritv. Maybe that 


es, perhaps It is true 
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ty 


fod 


point 


Vou would 


ne ae 


| the 


nderstood 


not 


true, 


Metzger 


Dr. Kellogg, you have visited several plants, including the plane 
ifacturers and the users of titanium in Pittsburgh and elsewhere; 
e vou not? 
Professor Kretioae. I have visited a number. I have not covered 
e field very completely: no. 
Senator Matonr. Probably a person would not need to cove 
I think vou took the propel course getting a perspective 
Professor Ketutoge. I have found it extremely valuable to me, Sena 
ind I intend to continue visit he and find ng out on ! 
e Tuture. 
RAPID GR IH EXPECTED 
Senator Masonx, Do you agree with Dr. Flemming oniibitie 
the last word since e@ is thre ( air) ili ¢ f the committee and the 
er of your committee that vou do eed au tremendous amount 
mun : more than yo are likely to be ible to produ e this vear 
ext vear: that vou have a considerable way to go before you reac] 
point of a going concern producti nd stockpile entol 
ey Cal slowly Dee! to put these t] nes ti pern ent 
ae 
Professol KELLOGG. We certa niv cde I] il s. tl eimmaustry rolng 
t ie to grow rapidly fo ome 1 ( Ty far fre ‘ o 
ff. | would say. . 
s tor Martone. You are famil with t test 
edd LOO.000 tons a vear right at the ( elit Live ss f 
Viie thev take es Pricalye vu = 4 cl vo onurda 
uld not have to back up. I de oO ow hi far ye have 
s evidence, | do you agre¢ there - ! endous 
ad Tor it 1f vou have it ana ] ce it ay i ste { 
s, Without any slack or change their program / 
Professor Ketitoae. I thir <youare right. The way ye ite vou 
stion makes it a little difficult to answer exactly 
Senator MAaLone. You answer it in your ow iv. [Tam interested 
r answer. 
Professor Ke.tuioce. It wouldn't surprise me to see t { mW 
istrv grow to the order of mag tude of 150.000 tons a vear wit 
il] ve say. > or 10 years. | would not want to s Ly ong. 
Senator Mavone. It had better be under 10 vears. 
Professor Keiioce. It should probably be nder 10 years, yes 
Senator Martone. Or else—— 
Professor KeLttoce. When you ask me to answer whether e coul 
se 150,000 tons this year if we had it. I don’t know the answer to 


it question because we don’t have it. so we can’t tell whethe 
use that much. 


SSR—54—pt. 3-——49 


we ¢ ould 
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Senator Martone. You are not supposed to know that of your ow 
nowledge, but you are supposed to find out. You were up there 
where they knew. Did you ask them? 

Professor KreL_Ltoae. Not that question, no. 

Senator Martone. Maybe you ought to write to them. They told 
mie they could, If you are hot convinced, I think you had better OK 
nto it further. 

Professor Ky LLOGG. | don't waht to leave an mcorrect HN pressiol 
your mind. I am firmly behind the idea that we must expand the 
titanium industry just as rapidly as the military or the aircraft-engins 

anufacturers can use up the material. 

Senator Martone. I do not think you can do that. Do you think 
vou can? You are away behind. 

Professor KELLOGG. We may be a little behind now. I think we ea 
atch up very quickly. 

Senator Martone. How quickly ? 


LWO-YEAR LAG 


Professor Kenuoagc. The evidence points to the fact that new pro 
on enn be gotten underway » venrs atter soning’ a contract, 


id I think therefore that the maximum lage that we would have 


behind requirements is 2 years. In 2 years we should be up to date, 


provided we get from the Defense Department a good estimate of 
hat requirements will be 2 years hence. 

Senator MALONr. When lo you expect to get this estimate that you 

depend on ¢ 

Professor Kriioge. We expect it to be available to us in June, 
iccording to the latest report. 

Dr. Ftemmina. That is what I indicated, Mr. Chairman. The De 

Department tells us we should have it in June. That is then 
ll-out mobilization requirements. That would be their estimate of 
hat their all-out mobilization requirements should be. 

Senator Matonr. That is3 months. Do you have any confidence 
the testimony you heard this morning from Mr. Hurley that th 
engine companies could use a tremendous amount of it that is not 
tilable naa. Shiat piece by piece they can put it into their operatiot d 

'p rofessor Ketioce. I certainly have every confidence in his test 
nony. 

Senator Martone. Do you have any confidence in the testimony of 

e plane builders that they can do the same thing ? 

Professor KELLoGG. L clo. 

nator Matone. You are not waiting, then, to let any contracts 
til you get this thing through ? 

Professor KeELLoaa. No. 

Senator Martone. If you are, we had better have these boys di 
iwain this week. 

Dr. Fuemmine. Mr. Chairman, in setting the expansion goal, 
means evaluating your requirements over against the sup a we 
ilways take into consideration not only the military requirements but 
ilso the defense-supporting and war-supporting civilian requir 
ments, and so on. Certainly all of the evidence that you have take1 
from prospective users of titanium will be very helpful to us and very 
valuable to us and will be considered by us in setting any ultimat 
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insion goal. But I think you appreciate the fact that we do need 
. starting point the military requirement mobilization. 
the meantime, while we are waiting for that, if Mr. Mansure comes 
vith another contract that rests on a wood, solid basis, we will say, 
thead.” In other words, this is an area where I feel you can take 
lated risk, and it isn’t very much of a risk. 
nator MALONE. We intend to eall for the next v 

exactly what they can use | if | 


nm all-out 


e snid before they could use if you cé 
bt 10 ¢ 


yy KM LEMMING Senator, | unk General Metzger \ 
\ that the Department of Defei =e is to transmit to u 


is to their requirements, which will be not only Air Force require- 
but also the requirements on the part of the other ser 
sSenatol MALONE. You are not holdit ' 


n2 back wa 
Dr. Fremuine. No. It is clear from what Mr. 
hree contracts that they are 


to 61.000 or 52.000, and we will say, “O. i. 


et 


move.” 
Senator MALone. 


came in wi 
Dr. Ftemmine. I suspect that is a rather 
heht ot what I know about the 


ibout the situation: but if he « 


rense, “Wait a minute. \ ‘ 


e Cal 
~T 


Suppose he 


tuat 


me 
it 


eS: (rive us vour verv b 


i 

- ? 
( yudadomenh 
] : 
Immediate Gecisiol 


senator M ALONE. Mavbe 


ort 


make an 


we ought to get that 


’ ) ‘ Ww el. L detect 
of hesitancy on the part of Dr. Kellogg to go ale 


yahear 8} il he has 
it final estimate, and he 1s not yet convinced. 


NEED DEFENSE GOAI 


Dr. FLEMMING. Senator, I t] 
ctly what | have said. We 


ve get the requ reme 


that. as Vol ou 


material. At the same , When you eall 
] dly developing situation, if vou haven't what ol voule 
be the best evidence, you take what ev 


at a decision. 


} 


‘ > +) 
negotiate cont 


é In my own Nn 
en they are negotiated. 
I will feel better about the whole 1 nea when the Department ot 

1) rense fi ally comes throug 1 Wi t] tl ut } b liz on equire 
because then we will hav iittie D ] \ 
ave at the present time. 
of the Department o1 Defer St 

ategic decisions as to what t 

\s you know, there have 

od of the past 


igh that 


poss bly 


few mo! 


process and have tral s] 
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ments, then we rest on a firmer foundation, whether it is titanium 
or aluminum or copper or any of the other materials that we aré 
interested in. 

Senator Martone. For 20 years we have steadily helped the United 
States to run out of the production of the materials that you are 
talking about. There is oa any question about it. The policy of the 
National Government has been to decrease the production. Some of 
us are tired of it. ’ 

Dr. FLemmine. As you know, Mr. Chairman, the policy of this 
administration is the reverse, as reflected by the President’s directive 

Senator Martone. I hope so; but there are a lot of things that enter 
into production, such as the confidence of investors in the production 
of these materials, which have not changed much vet. 

Dr. Fiemoinec. I know the issue to which you refer, and the on 
that you refer to—— 


Senator MaLone. Itisa tough 1 issue, 





ENCOURAGI 


Dr. Fuemmine. That is right. As you know, the Materials Policy 
Committee, of which Secretary McKay is Chairman, is going into 
that. We are going to make some recommendations in that area also. 
But, again, I think that the new stockpile policy reflects very clearly 
what the basic motivation of this administration is, namely, to 
encourage the development of our own resources and to utilize what 
we have. 

Senator Matonr. Yes: and to forget this idea that you are running 
out of materials in this country. The only way you can possibly 
run out is to make it unprofitable. That is what they have done for 
20 vears, and then come along with a subsidy or something as a bait 
on the end of a stick, which can be removed at any time by the word 
of an official. You are not going to get these materials by just fooling 
along with it and keeping a a little bait out there. You are voing to 
have to set down a policy which investors can depend Upon. There 
is not any question about that. 

Dr. FLemmina. Lagree with you. 

Senator Maronge. You have contributed very much to the hearing 
this morning when you say that this temporary overproduction which 
exists, until Mr. Hurley and his associates can start using it with 
some confidence, you are going to recommend putting in the stockpile. 

Senator Matonr. I had this hearing this morning to clear up that 
one point, that you have a surplus. It is all over Washington. 

Dr. Fiemmrne. Mr. Chairman, let me make it perfectly cleat 
because this is a policy responsibility on the part of the Director of 
ODM: We are a holding back. We will not set a firm expansion 
goal until we get the military requirements from the Department 
of Defense. In the meantime we are going to move just as I have 
indicated. | 

Senator Martone. But you would not limit any contracts that you 
could possibly get now which looked as if they were fair to the Gov 
ernment, until you were somewhere near the testimony of the makers 
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the planes and engines and the men who know exactly what we 

eed. 

’, Fremmine. The answer is that we would not. 

Senator Matonre. That is all. Then I don’t think we will have to 

| any more hearings next week. 

Dr. Kellogg, you did not tell us anything about what you 
Maybe you do not wish to. But you did visit these various places. 

Professor Keixioae. I did. 

Senator Matonr. How lone—I do not think I need to ask this 
question because the chairman of the principal committee has an- 

ered that you would not hold back on any reasonable contract that 
ou could get within the limit of the testimony we have now, and that 

150,000 tons; but if you did have to call Mr. Wilson, if we had to 
get him before this committee, or if you had to get him down to the 
White House, it would hurry up that estimate, would it not? 

Dr. Fiemmine. That is right. Furthermore, we would get com- 
lete cooperation. 

Senator Matonr. Of course you would. He was before our com- 

ttee. Lknowthat. He isa wonderful fellow. 

Dr. FLemmine. That is right. 

Senator Martone. I think that is a terrific thing. That is the kind 

thing that makes progress. 


saw. 


PO USE DPA FUNDS 


FLemMine. Actually, Mr. Chairman, this is what we will do: 
We will use Defense Production Act funds to acquire the material. 
We will hold it. In the meantime we will set an interim stockpile 
objective. Then we will just hold it and decide at a later time whether 
should actu: ally go into the stoe kpile of course, you know that when 
vets there it is pretty well insulated—or whether it should actually 
be allocated for civilian and military use. The mere fact that in the 
nth of June or the month of May the military requirement plus 
‘ civilian requirement just does not happen to be enough to take 
re of the current production is certainly no excuse whatever for 
inybody’s saying that we have a surplus. As you take the long-term 
ok, it is clear that it is not at all a surplus. 
Senator Martone. It is a shortage, not a surplus. 
Dr. FLtemmine. It is one of those vicious circles that we have to 
break through. The Government is in a position to break through 
the utilization of Defense Production Act funds. That is why 
iave that revolving fund of $2,100 million. That is what we in 
d to do, to break through and take all that is available. Some 
t we may hold. If there isn’t a sufficient demand for it in any one 
nth, we will hold it and allocate it later on. 
Senator Martone. I come back to this one thing: I shall eall ; 
ing next week and ask Secretary Talbott and, if necessary, 
Secretary Wilson down here if you are holding back waiting for this 
formation. 
Professor Ketioce. We aren’t holding back. 
Dr. FLemrne. There is no question about that at all. 
Senator Martone. We are lucky to have him in there. 
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DESIRE TO COOPERATE 


ir report \ hich we will present to the Senate committee and t 
what W \ to cdo is to be helpful to you. There are 
! | ubcommittee; there are 13 on the Interior and Insu 
; Committee. { ure that you will have the cooperatiol 0 
of them if we could vo in there with information that is no 
Lu place. have considerable to do with giv 
oney to do it with, and I am sure there will be no diftieult 
ve hada great experience in this subs ommittee, | believe beca Ist 
‘operations since we started hearings in September we have never 
crosswise with a Cabinet officer or the head of an agency. W 
, cooperatlor ~and I hope we are o1\ no it. We have } 


» picture that I can see under the Senate resolution except 


ielpful in bringing about the thing that Congress 1s wor 
and that is that in case of War we fin | ourselves depet dent 

le aren where we ca ot vet = Certainly the evidence points tl 
vou cannot get it from India or from Australia. 

That is the reason I was so particular in asking the question, wh 
was answered in the affirmative, that vou are making arrangement 
to make ilmenite in this country, or rutile if vou find it in th 
United States, or in Canada where it is estimated that the Kennecott 
( opper o.. has ountam : We have information that the 


are other mountai ‘it. It is just a question of developing it. I 


Wall: 
I want to point out again that for 20 years some of us sweat blo« 
h for the national domestic economy and for the national defense « 
country against the policy of making us dependent on natio 
one or both n ajor oceans for thn igs without which we could 
aware of all the arguments that you must do this and that, | 
in America and I am interested in the defense of Ame 
Whatever we have to do to do that, you will find me in there hx 
you, but you are not going to find me in there helping you in 


1war and without whic h we real not run the eivilian econom 


this thing out : ver » world so you cannot handle it in wart! 
and you cannot handle it without being blackmailed into agreem¢ 
that you do not want to sign because coils ‘aay dikesaaitnnd in peacetime 


fo) SOl eth he that you cannot do without. I am tired of that 


hope when we get this report to the Senate floor, that will be cle 


I cert inky ap ee the appearance of yi n thi mornil 
We now want to hear General M tzoger to si this informat 
He has done it ge apy esc gp = is v1 
middle of it. 

Will you take Dr. Kellogg’s place there, General Metzge1 
wil not ask you gentlement to remain unless you want to heat 
testimony. I know you are busy 

The general has been ve ry helpf Ful to this committee. In the fi 
place, we have the habit of going to places where the informatio 

to vet it. and then getting all of the ideas that we can get and cordu 
tine them. The general is right in the middle of it at Wright Fiel 
He is in the Air Materiel Command, Wright-Patterson Air Force: 
Base. Iwill not even estimate the number of times that I have called 
on him. Practically every hearing had to do with materials 


he is using. 
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(reneral, you have heard the testimony this morn gv, Ll have ex- 
ed to you that I was perturbed about information we were 
ving that there was some kind of vacuum in this thing. If you 
in your own way sum this thing up for us this mornin 
can best put it to use and how we can cooperate with the people 

o have in their hands the contracts to be let, the mittee will be 

ry appreciative. We impose on youl time conside ibly, but we 


k it will be helpful to us. 


r, how 


FURTHER STATEMENT OF MAJ. GEN. KERN D. METZGER, AIR 
MATERIEL COMMAND, WRIGHT-PATTERSON AIR FORCE BASE 


General Merzcer. Mr. Chairman, I fear that many of my remarks 
morning will be repetitious of the excellent and learned state- 
ents made by other witnesses. However, I would like to say that 
inium possesses the most favorable strength-weight ratio of any 
iterial known to the aeronautical inglustry today within a tempera 
el ange of 300 degrees and SOO degrees Fahrenheit. 
Mr. Hurley, of Curtiss-Wright, explained, I think in excellent man 
r, the fact that the airpower of this country requires superior air 
eapons for the security of the country. Greater power means his 
mperatures. Greater speed generates higher temperatures. 
In view of the oreat weight Saving possibilities through the use 
I titanium, the demand for titanium is self established. 


DETERRENTS LISTED 


There are at present four deterrents to the increased use and appli 
tion of titanium in aircraft and aeronautical products. 
First, I class the quality of the material presently being produced 
id the alloys in which titanium is presently being produced. The 
juality has not been uniform in unalloyed form, and the alloys them 
elves have not been either uniform or satisfac tory to the ultimate use 
for which the material is required. For example, we do not today 
ave in production a weldable titanium alloy. 
However, the question of quality and alloying is one which is com 
n to the growth of any new material. Great improvements have 
en made in quality and many alloying programs are in effect today 
hich, without question, over a per iod of the next several years or few 
vears will provide industry with the alloy material prese nt ly desirable. 
Che second deterrent to increased use at present, as we see it, is proc 
essing and fabricating know-how. The aeronautical industry is con 
ronted with the problem which is common to the use and development 
of any new material, of learning how to use it. When one stops to 
realize that in aircraft particularly, engines and airframes themselves, 
exhaustive qualification test must be given to every part produced 
vith titanium in order to assure safety in flight or approval for con 
ued use in production, one can well realize that it is time consuming 
nd costly. 
The third of the deterrents I would class as limited supp ly. That 
is been covered very ably by Dr. Flemming and by the chairman 
mself. Very obviously, we may not permit titanium to be com 
tted unalter ably in the design of our aeronautical products unless 
are assured that the supply will be available to support the pro- 
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duction schedules of those products to which the titanium is com 
mitted. 


LOGISTICS PROBLEM 


Senator Matonr. There are many reasons for that, are there not, 
General? One might be interchangeable parts for an airplane which 
you had to ship overseas. If you had a group of airplanes oversea 
and had to quit manufacturing these particular parts, you might sud 
denly find yourself out on a limb that you could not get back from. 

General Merrzcer. That is true. Senator Malone. The logist 
problem would be a very severe one and diffieult to live with, by 
even beyond that, interchangeability in aircraft between materia 
sa hazardous situation and must be avoided whenever possible. 

It is not a responsibility of the Air Force alone to approve the us 
of an application of titanium in its products. It is also a responsibility 
of industry. Our manufacturers may well accept that responsibility 
and they are certainly aware of it 

Senator Martone. When you send a certain number of airpla 
overseas, do you not try to ship enough s spare parts at the time or have 
them goine over there, so there is no chance for their going out of 
active use for lack of spare parts ¢ How do you arrange that part 
Tt it! 

General Merzcer. Mr. Chairman, spare parts for aircraft engines 
or equipment are delivered concurrently with the end item itself, and 
in suflicient quantity to provision the aircraft for a particular pro 
yram. 

nator Martone. In other words, unless you had enough titaniu 
to ‘ake these additional spare parts as well as to create the plane 

1 the beginning, you just would not dare to start using it, would you? 

"eee al Mrerzcrer. That is correct, we would not. 

Senator Martone. So that comes back to the point that there may be 
tempor: irily some material that they are preparing to stockpile and 
inventory. I think that is a fine suggestion that Dr. Flemming has 
made, and this is - first time anybody has mentioned it, not because 
we did not think it was necessary, but I guess we just did not think 
about it. They are ‘seed to stoc kpile and inventory this material 
until the going concern production and the inventory equals in their 
judgment, or in the judgment of whoever is in charge of that pai 
ticular use, an amount which would justify taking a chance. Is that 
about it? 

General Merzcer. That is it as I understand it, Mr. Chairman. 


NO OVERPRODUCTION 


Senator Martone. In your judgment has there ever been any over- 
production of titanium? You have heard that rumor, as I call i 
Tt was a little worse than a rumor for a while. It was said that the 
committee had gone out on a limb and that we had too much titanium 
already, more than we knew what to do with. I asked one of then 
who gave me the report, “Where is it?” They said, “Du Pont is 
trying to sell it, is looking for orders.” What do you think about that 
situation ? 

General Mrerzcer. I believe the situation is most certainly a tempo 
rary one— 





- 
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Senator Mavone. But caused by the fact that there is not enough 
tanium. It is really a shortage, not overproduction, because you do 
not dare start using it. Isthat not right ? 

General Merzcer. That is correct, sir. That is my opinion. 

Senator M ALONE, Then what Is all this ab ut / If vou ever pick up 
ynother rumor like that, I hope you phone me immediate ly, because 
he next hearing we have on it is going to be really good. 

General Merzcer. The problem of keeping demand in balance with 

pply 

Senator Martone. Next time I think we will go into the organiza- 

General Merzcer. In a new material in the growth and development 
tage, if I may continue my statement—— 

Senator Matone. Yes. Iam sorry I interrupted you, but I wanted 
to emphasize that one point. 

(yeneral METZGER. Is one which cannot be accomplished to perfec- 

. and in our approval and use of titanium in military products, 
reraft, we will undoubtedly scale our demand below the availability 
of the material at the moment. Iam sure that has been recognized by 
Dr. Flemming, and Dr. Kellogg's committee have recog! ized that that 
will be the situation and have taken steps to keep one step ahead of our 
demand. 

Senator Matonr. May I ask a question at this point, General, to 
clarify it? I do not want to interrupt your trend of thought, because 
vou are just the kind of witness the committee likes to have, but is it not 
expensive to tool up for a new part of an engine and then expensive 
and awkward to tool back? In other words, do you dare tool up and 

rt using a part that you think would be unavailable practically at 

time / 

(Gieneral Mrerzcer. No: that we must not do under a vy considera- 


Senator Martone. It isa very expensive thing, is it not? 
General Merzcer. It is very expensive. 
Senator Martone. And dangerous / 


DESIGN REPRODUCIBILITY ESSENTIAL 


General MerzGer. And beyond the immediate expense of it, it makes 
production unreliable. Reliability of production, the reproduc- 
ty of design of our products, is essential in the deve lopme t of our 

Lir Force. 
Senator Matone. Then are we not just in the stage of using titan- 
n planes, the frame and the engine, and even in civilian use as 
est tied here by the chen ical com panhie 2 lust like aman going out in 

e middle of timber to build a house? He first has to get the logs. 

Mntil he can find and strip and prepare enough logs, he cannot start to 

uld the house, can he? 

General Merzcer. Not very well. 

senator MALONE. He may have a pile ot logs over there. an over 
duction at the moment if someone « ime alot g¢ not know ng ahy- 
g¢ about how to build a house. Is that not true ¢ 

General Merzcer. That is correct. 
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senator M ALONE. He would Say he has too many logs, Dut in a Tey 
hours atter he starts building the house he is short ot logs, ana that 


/ 


the reason fie not started yet Is that about it / 
General Merzerr. That is correct, sir. It isa very good analys 
the situation. 
Manone. I hope this thing does not come up again, but if 


indie it, with your help. 


COST FEATURE 


General Merzcrr. The fourth deterrent to increased use, as I see it 


€ cost. One could plac e that particular consideration, cost, In a dil 
ferent equence here. Cost in the production of our aircraft is ce 
tainly highly important. ‘The cost of titanium today, as was touched 
upon by Mr. Hurley very well, is such that we must weigh very care 
fully the use of titanium and its military advantage, its advantage 
the application or in the aircraft or in the engine for which we ar 
considering’ it. 

Senator Martone. In other words, you might not use it in a freight 
plane in the United States, but you would use it in a plane that you 
wanted for long-range use, carrying bombs or material or soldiers in 
an important area, or for use in your fighters. Is that what vou 
l ean? 

General Mrrzeer. That is correct in part, but even a little beyond 
that: We would not approve the use of titanium to achieve a weight 
saving of 10 pounds at a cost of several thousand dollars where that 
10 pounds would have no particular significance in the performance 
of the aircraft. As the cost of titanium is reduced, as it undoubtedly 
will be—it must go through the normal pattern of other materials 
our range of consideration 

senator MALONE. If it came down to a cost of, Say, a dollar a 
pound, it would displace nearly everything else, probably. 


WOULD REPLACE STEEL 


General Merzcrer. Should it reach the cost of steel or approximate 
the cost of steel, there is no question that where the application and the 
temperature and the strength properties would justify and permit its 
use, if would replace ste el, because it 1s hehter. 

Senator Martone. We have the testimony of the plane makers and 
the engine makers, as we have heard from Mr. Hurley here today—I 
did not think it was necessary to have all of the engine makers be 
cause their demands would be about the same, at least for the same 
purpose—that the use in long-range bombers and fighters for sonic 
speeds would add up, if it were available, to putting 25 to 40 percent 
titanium in one of these long-range plans. Later, as you say, it might 
increase, but not at the moment. We have the testimony in Los 
Angeles that 150,000 tons a year, if you could go right ahead and 
not look back, just like steel, knowing it would be available, would be 
needed. Are you still of that opinion ¢ 

General Mrrzcer. Yes, sir, 1 am of that opinion. If progress con 
tinues in improving the quality and in alloying the material to im 
prove its physical and other characteristics, I am still of that opinion. 

Senator Manone. Is there any doubt in your mind, the demand 
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ng there and the material being available, that progress will be 
dle? 
General Merzcer. I am personally convinced that progress will be 
de. 
Senator Matonr. How would it be made? It would not be made 
ess you determined to use it if it were available, would it? 
Cm Merzcer. That is correst, sir. 

autor MALONE. Peop le a re not voing toe xpe nd money in labora- 
es to produce an alloy, spending perhaps hundreds of thousands of 

lars to produce something that you would not use if they had it. 


rIiTANIUM SET BACK 


General Metrzcrer. That is correct, sir, and there is no question, I 
k we all generally know, that there has been a setback in the 
of titanium in the aeronautical industry. 

Senator MALONE. . 

(General Merzcer. No. 1, the material as furnished was of unsatis- 
tory quality. 

Senator Martone. You are talking about the hardness now, among 

ther things? 

General Mrrzaer. Hardness, inclusions in the stock, in the mate- 
rial itself, and lack of uniformity between one wrought shape and 
another designed for the same purpose. 

Senator Matonr. That makes it more difficult to incorporate in your 
construction, or to work. 

General Merrzcer. To work is correct. That is one setback. No. 


Senator Martone. Before we leave that one, we had the representa- 
tives here of the steel companies that are machining and getting ready 
to use this material, and they said they were going to whip those 
problems; did they not ¢ 

General Merzerr. That is right. 

Senator Martone. They did not hesitate. That was Republic Steel. 
I do not recall the others. 

General Mrrzcer. Mallory, Sharon. I believe they all testified to 
that and, without question, as I mentioned a few moments ago—— 

Senator Marong. If I sized up the type of men who were giving the 
testimony, I think they are going to do it. 

General Merzcer. I am sure they are, and I think they are making 
creat progress, as 1 mentioned a good bit ago. 

Senator Maronr. They are going to do it if the head of national 
defense, the head of ODM, and the people who are buying these planes 
from them which contain these parts furnish a steady demand. 

[ thought I had run it down to the end. In every paper you pick 
ip we are quarreling a little more with somebody. Sometimes we 
ire going to do away with the use of something because it is too dan- 
verous. Personally, having seen 2 of these wars and been in 1 of them, 
[ would rather fight with an atom bomb in a plane than with a bowie 
knife. Iam afraid of a knife myself. Just confining it to knives, I 
would not go for that. Let us use what we have. Maybe that is the 
vay we can prevent a war. Is a bomb any good unless you can deliver 


it ¢ 
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General Merzarr. No, I wouldn’t think it would be of much valu 
Senator Matonr. Do you think you can de liver it without the mate 
rial you are talking about and the speed you are trying to reach, 70 
or 800 or 900 miles an hour? Do you think you can deliver it wit] 
slow plane? 

General Merzcer. I should say it would be very doubtful. 

Senator Martone. There would be some danger to the pilot, too, 
would there not ? 

General Merzcrer. I think so. 

Senator Martone. It costs a cood deal of money to train him, to 
say nothing of the insurance he carries which it would cost you if yo 
killed him, and to say nothing of his folks and maybe his wife. 

General Merzcer. That is true. 

Senator Matonr. We do not like to kill them. Would this not help 
to save their lives? 

General Merzcer. It will provide a better aircraft for him to fly. 

Senator Martone. If you could outfly an enemy aircraft it seems to 
me I remember that was quite an item in the wars I have seen. Is it 
not ¢ 

General Mrrzcer. Yes, it is always an item. 
Senator Mavone. Then what are we talking about? What is the 
ro: idb le ek ? 


ROBLEM OF 





ALLOYS 








General Merzarr. Senator Malone, as | mentioned, there are four 
deterrents We were just discussing the temporary setback. That 
setback, first of all, was brought about by poor quality and lack of 
proper alloys, both of which are programed to be cured and will be 
cured, I am sure. 

Senator Martone. I sat there and listened to Don Douglas and 
Bob Gross, and my heart went out tothem. They work hard. They 
work 18 hours a day. They have thousands of men working for 
them. You have to t: ake only one look at those men to know that they 
can build anything that they tell you they can build. Aren’t you 
convinced of that ? 

General Merzeer. I certainly am. 

Senator Martone. I heard them say this was a “must.” 

General Merzcer. I have heard that from them many times. 

Senator MALONE. Why would they Say that if they 
that they could use it? 

General Merzcrer. I am sure they would not. 

Senator Matone. Do you have any doubt that they will know how 
to use it and how to prepare these alloys, they and the people working 


with them, if they have it of the proper hardness and quality? Do 
you have any doubt of it? 


General Merzcer. I have no doubt whatsoever. 
Senator Martone. Does anybody you know have any doubt of it, 
who has any information and who knows anything about this business ? 


General Merzcer. I haven’t spoken with anyone who indicated : 
lon ‘ 
aoubt. 





had any doubt 


Senator Martone. The only ones that I see who have anv doubt about 
it are the ones who know nothing about it. 
it, after listening for 4 or 


I just know enough about 
» months, to perhaps separate the wheat 
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the chaff, [ hope. When litt le people and | ih CONN inced that 
here these rumors come from—build up a kind of area of expert 
that they cover, they are authorities because no one else knows 


they are doing or no one else knows any more about it. They sort 
ke over. If it gets out of their hands, if there is too much knowl 
. thev are no long r experts. If this th ing becomes as common 
minum—and I am convinced that it will in 10 year we will 
onger need an expert like that who does not know * his own 


ledge how to use it. Is that not true? 
General Mrerzcer. That is correct. 
nator Matone. Is it not time we dug this thing out now, wherever 
logs are jammed, and get to work on it just along the lines Dr. 
ming testified to? 


DELIVERY DELAYS 


(yeneral Merzcer. Senator Ma lone, L believe that we have pretty 
( one that. | am sure the pe ople are workn Yon itinanagegressive 
telligent manner. 
Phe other setback was one of failure on the part of the producers of 
nium to deliver in accordance with their delivery promises. Sup- 
I think is the only big problem today which perhaps is the re 
bility of any Government agency. I for one am satisfied that 
yr. Flemming and Mr. Mansure have that well in hand and are pur 
¢ it in an ageressive and intelligent manner. 
Senator Martone. Are you familiar a the report that the national 
defense organization is going to make to Dr. Flemming about the 
emand ? 
General Merzcer. I am not familiar with it, Mr. Chairman. You 
mean the Department of Defense requirements / 
Senator Matone. Yes. 
General Metzcrr. Yes, sir; I am familiar with that because I am 
responsible for the requireme nts to be presented by the Air Force. 
Senator Martone. Then I have no doubt they will take your advice 
where they are headed. I do not think Dr. Flemming has much doubt 
about it, either. 
I do not want to embarrass Mr. Hurley, but I want to mention that 
ve heard General Elect ric, Fairchil l, Re public, ¢ re ner al Motors, West- 
chouse, and others, as well as Mr. Hurley of Curtiss-Wright. Those 
men sat before this committee and poured their hearts out as to what 
they needed because they had, I think and I hope, confidence enough in 
the committee that they were not going to be embarrassed and that this 
ommittee wanted to be he ‘Ipful. The head of each of those companies 
who came before the committee looked to me as if he knew his business. 
They were beyond me on the technicalities, but I have seen thousands 
of engineers and scientists in my 30 years in the engineering business 
and I am econvinced—and I want to know if you are—without em- 
barrassing Mr. Hurley, that he can do what he says he can do when he 
says he can do something in building an engine to go ina plane. Do 
vou think he can do what he has in these specifications ? 
General Merzcrer. I am convinced. He has built some mighty good 
engines, 
Senator Matonr. Do you think he can do what he says he can do, 
that he can take it part by part as he laid it out in the spec fications, 
and adopt the ones that you think are more important as the titanium 
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becomes available, and put it in the plane permanently from there on? 
Do you think he can do that? 

General Merzcer. I think he certainly can do it. He has qualifica 
tion tested many of the items he has covered by photograph in this 
tudy. Others he must test before he can Incorporate them ina pro 
duction engine. 

Senator Matone. But he is prepared to do that, is he not? 

General Mrerzcer. He is prepared to do it if the material is furnished 
him in proper quality. 

Senator Matonr. That is what is holding him back, is it not? 


COST DIFFERENTIAL 


General Mi rZGER. ‘] hat, and the cost of Incorporating, the Increased 
eost of his engine by Incorporat ne those parts. 

Senator Martone. Let us get into the cost. You are not going to 
hold back on the cost where it is necessary for increased speed or 
range, are you!’ 

General Mrrzcer. That is correct, we will not hold back, but as I 
mentioned a few moments ago, the cost differential between steel and 
titanium is so great that it requires a very careful analysis of the 
military advantage. 

Senator Martone. It is the military advantage that we are talking 
about, is it not? 

General Mrerzcer. Yes, sir. 

Senator Matone. Did you not testify and did not Don Douglas and 
Bob Gross testify that to reach this maximum safe speed of 800 or 
900 miles an hour and these long range bombers. you had to have 
titanium ¢ 

General Mrrzcrer. There is no other suitable material or as favor 
able a material, strength-weight ratio-wise today. 

Senator Matonr. Then we had testimony here from various mili- 
tury strategists that, instead of having 2 or 3 of the bombers that we are 
talking about which could do that, we may need 2,000 or 3,000 of them. 
Phat would take a good deal of titanium, would it not? 

General Merzcer. It would take a lot of it, yes, sir. 

Senator Matonr. Do you agree with that estimate, or approxi 
mately so? You need a lot of them. You do not need just a half 
dozen or 20 or 30. Do you agree with that ? 

General Merzcer. I certainly do. 

Senator Matonr. Hasn’t the DuPont Co. recently reduced the cost 
of some of its material ? 

General Merzcer. They have reduced the cost of sponge, but the 
cost of sponge is a very small fraction of the cost of the wrought 
products. 

EXPECT REDUCTION 


Senator Martone. What do you think about the cost? IT think you 
and I have discussed this before. If we take the wraps off and start 
making titanium, and if the Government in these contracts takes the 
brunt of the obsolete equipment, which I think it can well afford to 
do considering that the saving in the cost of the material would over 
ride it in a very few months, do you yourself have any doubt that 
this cost will begin to be steadily reduced ? 
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General Mrerzcer. I have no doubt that it will be steadily reduced. 
Senator Matonr. Does anyone else that you know of, who has th 
cessary technical information and status to judge it? 

General Merzcer. I believe eve ryone agrees that it will be reduced. 
The speed of the reduction and the nani aad of the reduction are 
lebatable. 

Senator Matone. Do you not have to create the demand before you 
vet the reduction ? 

Creneral Merza R. Not only create the demand, but make available 

supply. 

Senator MALONE. You have to create the demand for the material 
But if you told these producers who have these laboratories and who 
e spending Government money along with their own, and some ot 
em only their own money, that it is Just possible that maybe w 
not need it as badly as we thought, and allow these rumors to vO 
round the street and accumulate, is it not just possible that the 
ild not be spending quite so much money or putting so many tech 

cians on the job, whom they need elsewhere? 

General Merzarr. It could well set back the development withi 

ndustry itself, that is right. 

Senator MaLonre. We had testimony in this committee which 1 

disturbing. You know about some of it. I have mentioned o1 

rt of it today. I myself am fully convineed that there are vei 

people in this Government who are trying to do us harm, b 

re ave a few. Whether it is through ignorance or whether it 
thre ugh desire, like the Harry Dexter White aid memorandum to 

Morgenthau, Morge nthau’s letter to the President, and the President 
release to the public and the subsequent vai whether it is through 
a) orance—let us give them the best of it—or desire, it was harmful, 
vas it not? We tind ourselves now, 10 or 15 years later, dependent 
offshore areas for things we can’t fight without, moving from a 

\ ilian economy toa war economy. 


FEAR OF UNEMPLOYMENT 


[ am not going to ask you this question, but I may sometime. A 
it of this material we are turning out and shipping to Europe wil 
n a warehouse and never come out, obsolete when it hits th 
ound—the stuff we have in the mill right now. Why? We are 
fraid of unemployment. We have miners on the street, we hav 
; crockery peop sle on the street, we have the textile people on the 
treet, and we are putting more there every day. So, we move from 


civilian economy, where we should be, to a military economy and 
afraid to quit making appropriations for fear of unemployment. 
\t the same time, right under our noses we have two of the oreatest 
lian industries in the world right in front of us. One of them 
titanium. I am convinced, not from my own estimate but that 
{ people who know, that you can have a 5 to 10 billion dollar industry 


ere in due time. I do not know |! 


Vilian industry. 

I am ™ convinced—and I had something to do with it, maybe 
versold it, although I was not the only one trying to sell it—that 
le civilian application of nuclear energy will become one of the 

‘atest industries in this country in the civilian production of power. 


iow fast it will | I refer to a 
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lor 4 years I worked to get a little plant out in the West somewhere 
for 15.000 or ZOOO0O or 50,000 kilowatts of power, because it 
costing 2 or 5 cents a kilowatt-hour, not 2 or 3 mills. I oversold t, 


or somebody did, and they are going to build 60,000 kilowatts, w] 
too big for the intermountai! country mines that I had in mind 
, I ere | nything classified about the fact that 
nuld one to fit on a flatear. Instead of build 
ion line. run a flatear out there, like a di 
li ill work, too. = I happen to know vi 
here maybe I had something to do w 
ral—and I went up to see him launch t] 
thing they are going to drive by this powel 
In its infancy, and it 1s going to grow fast. ‘These are two 
ndustries that will bring this country out of any slump. What 
ve waiting for? ‘They are not waiting now. ‘They were for a wh 
I would just like to pin this down, and I think we have today 
At the pre ent price of titanium, $15 a pound, and maybe S20 a pour 
for shapes, the chemical industry say they want it, and the milli 
industry say they want it. I am sure that, if we pulled in 10 or 15 
or 20 other industries, they would say that they want it at the pric 
now prevailing. If that rue, hi are you going to get too miu 


t 
titanium’? Do you think we 
CONFIDENCE IN FUTURE 


oreat confidence, as have you, Senator 


General Mrrzcer. I have 


Malone, in the future of the titanium industry. When you ask th 
1 
I¢ 


question, do I feel we can vet Too much, I would prefer to answel 
this manner: We might get too much at a time, but I do not bel 

that the techniques of producing and manufacturing titanium w 
permit us to get too much at the wrong time. 

Senator Matone. In other words, the very constructive suggestio1 
made this morning by Dr. Flemming takes care of that tempor 
ituation, does it not ? 

General Merzcrer. Yes, sir. 

Senator Martone. I am going to ask you this, and then I think 
will have completed our record for today, unless someone has some 
thins else to off ce 

() 1\ vesterd iy secretary of State Dulles came before this com 
mittee, and I want to say that he was very helpful and cooperative 
He appeared in executive session, and naturally the things he sa 
could not be quoted. We wanted to know how politically stable so 
of these sources were where we had become dependent for things We 
cannot fight without. 

The things I found out did not reassure me very much. That 
as far as I can go on that business. 

The same Secretary of State has said several times lately that 
‘ase, in Indochina or any other place—whether I agree with what 
is doing has nothing to do with it. He is the boss in international 
policy. At least the President and the executive department is t! 
boss. I may argue with you as to who is the boss in the regulation of 
the domestic economy that we have transferred to him every 3 years, 
expiring June 12, this time. I think it ought to come back to Co 
gress, because the Constitution separates the regulation of the na 


} 
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economy and the foreign policy. We have now tied them 
wer, | think in violation of the Constitution of the United States. 
simply referring to the Trade Agreements Act passed in 1954, 
extended every time for 3 years until in 1950 it was extended for 
is, an | the last time for 1 year, Cong ss must decide whether 
ill still tie the domestic economy regulation to the foreign policy. 
Constitution, in article I, section 8, says specifically, and it 
ot stutter, that the legislative branch shall regulate foreign 
merce and foreign trade, and it shall set the duties, imposts and 
which we call tariffs and import fees. It does not say the 
itive shall do it It does not say that we shall change the Con 
on of the United States by leoislative act, eit] er. 
we can do that, we could pass an act taking all the duties of the 
dent and putting them in the President of the Senate, and pass 
er his veto and leave him sitting there. I do not think it would 
ndup. It may | listant future. 
he same Secretary of State says right now that we will have 
ediate retaliation. What does he need for this immediate re- 
ition 10,000 miles away Does he need a fast airplane FfoIng T00 
) miles an hour, which will stand wp and go 6,000 or 7,000 miles 


ve tested in the not very « 
/ 


ome back; or does he need a B-27 or some of these planes that 
ive been USING in World War i] and in world Wal I11, as | call 
1? What would you think ? 
| Merzcer. I would take the airplane, myself, the faster the 
r. the longest poss ble range that we can acquire, 
enator Matone. How can you build it until you get material of 
d, and inerease t] e speed and increase the range be yond what 
ww have, except by better material and liohter material and 


material and heat-resistant material? How can you do it? 


rITANIUM QUALIFIED 


1| Merzcer. Titanium possesses the qualificat ms of doing it 


han any other material that we know at this time. 
tor Matonr. That is the wav titanium might figure into the 
etary of State’s statement, is it not? 
General Merzcer. Yes. 
senator Matonr. He does not have it now. Do you t 
t easier for him to do what he said he was o& 
tanium in his planes / 
(7re] eral Mi rZGER. Ww thout question. 


senatol Mal INE, Llow does titanium hcure in the Ti no ¢é How 


ild you do it?) Would you use it for the plane covering, in the 
( nes, ind in the frame?- 
General Merzcer. It would be used in both engines and airframes, 
ural parts and surfaces of the airframes, and, of course, stri 
ral parts of the engine. Certain equipments within the combat 
ft would be built of titar ium. 
Senator MALONE. Suppose Russia. with her 245 or 
ticles it has written on it, and the German engineers and scientist 
they took over after World War [1—suppose they have titan um 
some volume, and we run into planes that would outfly us in this 
iden retaliatory onslaught, what might happen / 
General Merzer r. It would be very serious, [am sure. 
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Senator Matone. If we had a second-best Air Corps or a poker ha 
which was second best. is that about right ¢ 

General Merzcer. That could very well be. 

Senator Martone. That is what makes this thing a must, is it not? 
Is that not the reason Don Douglas and Bob Gross sat there in a 
seriousness and took time away from their business to tell us it 
must? Is that not one of the reasons / 

General Mrerzcer. That is correct. 

Senator Manone. Is that not the reason that Mr. Hurley is will 
to come dow n here to try to vet something with whi h he can mak i 
better and lighter and faster engine / 
General Mrerzcer. Iam sure of it. 


FOR CIVILIAN PLANES 


Senator Maronr. When you come to this matter of cost, the test 
mony of the men who make the planes is that at the present cost 
they want it in civilian planes. Do you remember that / 

General Mrerzcer. Yes, sir. 
Senator Martone. They wanted it in the DC—7, and they could not 
et 10. | forget what they said they could pay for a pound ot 


oO 


titanium—lI think it was something like $87 a pound—if they could 
get it, and still make money in a private plane carrying passenger 
and mail: isthat not about right ? 
General Mrrzcer. Yes, sir, in certain applications, that is correct 
Senator Manone. Did they hot say they could use all of it they 
could get in private planes if it were made available? I do not want 


to misquote Douglas or Gross. I do not know that they said they 
could use all they could get, but that they could use a tremencd 
amount of it at the present cost; that there was no drawback. 

General Merzcer. Yes, sir, at the present cost, if the material wer 
available in proper quality and in proper alloys. 

I think, Mr. Chairman, the record will indicate that several of the 
manufacturers stated that the present applications in commercial 
aircraft and many of the applications in military aircraft, as of | 
date of that he ring, were in the so-called commer lally pure t itanium, 
and that the future for titanium in military aircraft or, to a certain 
extent, iu commercial aircraft, depended largely upon improved alloys 
and a reduction in price. 

Senator Martone. I did not understand they said reduction in price, 
They did say improved alloys. Did they not also say that if available, 
they were sure that the alloys would be developed / 

General Merzcrer. I think we all feel that way. They agree, and 
I certainly do, too, . 

Senator Maronr. They said, I am confident, that the price was no 
drawback to civilian plane use. 

General Merzcer. Perhaps so. I do not know how strongly that 
was touched upon. 

Senator Matonr. I am not sure about the $87, but they figured that 
there was a tremendous amount that they could pay per pound, and 
pay for it during the life of the plane. 
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General Merzcer. The main reason, Senator Malone, that I bring 
» the question of price, is to indicate that in every instance where 
e permit an increase in cost of our aircraft or our engines, it must 

early indicate that the advantage gauined is worth the cost, and 
iat we can well recognize how certain applications resulting in cer- 

weight saving wherein the present cost is supportable. 

here is no question that we should support it. But as we go down 
nto other ap yplic ations where ie Yai is smaller, then the cost factor 
ecomes more important and might rule out the advantage. 

Senator Manone. But any gain you can make in a military plane 

long range bomber that increases the range or the speed, you 
in pay the price for it ¢ 

General Mrerzcrer. If the increase in the speed or the increase in 
‘range is substantial, yes, sir, we can. 

Senator Martone. You are not going to put these boys up in a 
«ond-rate plane, not if the people of this country find it out, because 
u think the price is a little high, i wait until they get it into 
vilian use and then we will take it in planes? These boys belong 
it home. They do not belong up in the air in the first place, but they 

illing to go if they have as good a plane as the other fellow. There 

plenty of evidence that th ey did not have it in Korea. Do you want 


if to hap ypen the next time? 


NEED BEST AIR FORC! 


General Merzcer. Most certainly not. I think we all recognize 
that we must have the best aircraft that we can possibly build and 
se in our airarm. 

Senator Matonr. Was there not a little reluctance of boys to go 

o the Air Corps for a while because of the situation out there? 

(general Mrerzcrer. It was reported that there was some reluctance. 

Senator Martone. I talked to some of them, and I think I can tell 
vou that there was quite a little reluctance, because up to that time 
\merica had always furnished the best equipment on the battlefield, 

d you knew if you did not have it the other fellow did not have it 

ther. That is quite a little assurance when you are out there by 
vourself or with just a few people who are voing to have to hol 
something. 

When we cet in Washineton and vet on these soft cushions and start 
{ ilking about a dollar or two a poul d, but let them fly a little slower, 
they do not like it, and I don’t either. 

General Merzcrr. Mr. Chairman, the study furnished by Curtiss 
\ right for the record covers very ab ly this cost problem. Perhaps 
the chairman, after review of it, would care to discuss that further. 
I am sure that it merits discussion. I would be most willing to appear 

nd discuss that at any time t he Chair would see fit. 

Senator Matone. I would like very much to discuss it further. We 
have information from Mr. Hurley, and I shall call him back tem 
porarily here, that with the needs right now—and, of course, we are 
developing better alloys all the time he is prepared to go into this 
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construction, ~P rt by part, as approved by you or anyone in chal 
and allocated the proper amount of material. just so he knows he 
vet that material and will not have to drop back and change his p| 
General Merzcer. That is true, Senator Malone, and we propo 
ommend immed itely that approval be given to 4 or 5 of 
rts listed in Mr. Hurley’s study. 
| believe Mr. Hurlev himself would not recommend that we 
ill of the parts whiel possibly could be pre duced with tita 
Lay. I ever, perhap he vould care to testify to that. 
Senator MaLone. Gene ral, you could make the entire plane out 
tanium. but it would be a waste of money. 
General Merzcrer. Surely. 
Senator Martone. But we are talking about engine parts where it 
needed for its heat-resistant properties and for its lightness of wei; 
nad its strength. As far as that goes, you agree it should 0 in be 


frame and the engine ¢ 

General Merzcer. Yes, sir. 

Senator Matong. That is the kind of use that, both in the militai 
vircraft and in the civilian use, would be much more aecordine 
the testin Ony ot the planemaken S. Phey made you look conservatl 

‘time, saying it would amount to even more than 150,000 ton 
. Isthat not what tl ey said ? 

General Merzcrer. Under mobilization conditions at the same rat 

f production as in World War II, and the same peaks, that is 1 
they d dl. 

Senator Martone. They said then it might go up to 700,000 or 800, 

{ . do you reme) iber that te stimony, if they demanded the num 
of planes to be manufactured today per month and per year as the 
did in World War II; that it might go to 700,000 or 800,000 tor 
Do you remember that ? 

General Merzoer. That is right. Using 20 to 40 percent weight 
tit um. 

Senator Martone. That is right. 

They further testified that a pound saved in the frame, and know 


- i 
t ahead of time—which you never know—could amount to about 


10-pound saving in the y hole plane. 
Gi neral Mi 'ZGER. \ pou al saved in the deadweight. such as il 
engine or equipment, known in advance to permit design of the : 
frame itself, could result in 6, 8, or 10 pounds, depending upon t 
type of aircraft. 
Senator Martone. Because you did not need the wingspread, 


} 


did not need the power for the same speed, if you knew what d 
weight was going to be. But you have never been in a positio1 
know that, because you did not have the titanium. 

General Mrezcer. That is certainly correct. 

Senator Matonr. Now we are back to where we started. What a 
we waiting for? Are we waiting for cost? No, I would not thn 
you would say that now. Are we? 

General Merzcrer. No, we are not waiting for cost at this point 


WAITING FOR TITANIUM 


Senator MaLong, We are waiting for titanium. 
General Merzcer. That is correct, sir. 
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Senator Martone. In other words, then, if the Secretary of State 
ppened to get his hand called on this business, he would not be too 
ell off at the moment: but if we had this titanium in 3 or 4 years, 
would be right on top of the heap, is that about right? 
General Merzcrer. Yes, SIr; I think so. 
Senator Matone. General, we certainly appreciate your coming 
again. You are always so good to this committee to give us the 


efit of your knowledge, which is the greatest of any single person 

it I know of on the overall picture. 

Mr. Hurley, would you take the chair for a couple of minutes again, 
/ 


se é 


FURTHER STATEMENT OF ROY T. HURLEY, CHAIRMAN OF THE 
BOARD, CURTISS-WRIGHT CORP. 


Senator MaLonr. Mr. Hurley, you have heard the test mony So far 
ere. You were kind enough to submit these documents which have 
een accepted as exhibits for the use of the committee. They will be 
reated any way you see fit to tel] us to treat them. Some of it 1 Lay b 
blished if it is all right with you and will not jeopardize the secu 

ty of the country. 

Che matter of cost has been injected. The committee chairman has 
been under the impression that an amount of titanium away beyond 
what is available, up to 150,000 tons a year, perhaps, could be utilized 
WY the military aircraft and the civilian aircraft at the present price if 

own to be available so that the frame design. the wine design 

ich is included, of course, in the frame and the engine cdesion 
ould be started off knowing that titanium is going to be available just 
the same as the steel and aluminum. 

I would like to have you clarify that situation for the committee. 


CANNOT LOOK BACK 


Mr. Huriry. Senator, I am at an advantage in this situation, I 
uld say, because Lam a manufacturing man. I started in the shop. 
[ spent my entire life making things. 

Our job is to convert the titanium into usable engines. We do not 
lare put titanium in engines unless we put it in to stay, because if we 

ere to put it into an engine and then we suddenly had to take it out 

" the engine, the airplane that General Metzeer would buy would 
ot perform well enough for him to use it. So we uld not 70 bac k, 
eg irdless ot cost. 

Once we go in, we have to stay in, or we have to go back to the 
Model 7. Ford, if you W ill. 

Senator Matonr. Whatever model you have. 

Mr. Hurry. Once we go to titanium, we stay with it, and we can- 
not go back. Cost has nothing to do with that. 

The cost of the sponge to me today is relatively unimportant. The 
ost of the preparing of the mill products is comparatively unimpor- 
tant. The high cost that is in the minds of people today is that of 
converting the mill product to the engine part. 

We could not go ahead and put a piece into an engine part that cost 
too much, because our requirements for machine tools and labor would 
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be too high. Regardless of the cost of the titanium, it would not 
the thing to do. 

Senator Matonr. You would use more in labor and changing ove) 

Mr. Hurtey. Iam personally convinced that every piece we pict 
here, plus many, many more, can be made of titanium if we just star 
I think that is the thing that we need. 

These gentlemen are up against it, apparently awaiting the mobil 
zation plan. I came to Washington in 1948. The Secretary of D 
fense then was Mr. Forrestal, and at that time we were waiting fo; 
mobilization requirements, 


MUST GO FORWARD 


I do not think we will ever have them. I think we are working 
a vacuum when we wait for those things. It is my complete recon 
mendation, sir, that we start and we go ahead. 

My program has been limited only by my ability to use the me} 
the organization and the equipment we have. A bigger program 
possible A bigger program is entirely practical if we can just coord 
nate these things and get under way and get going. 

As I said, I have an advantage because I am the guy who has to 
make the piece, and the othe gentlemen are the men who have to a 
the planning. So they have to depend on my coming through. 

I know they have some reluctance to talk about prices and th 


nute vo let the public vet the idea that vou are 


tere ( } price, thel t lot of people take advantage of the situatior 


ad it) fo. ther i to ser th it the price is right. They ire pend 
taxpayer's money. 


feel it is a duty for us not only to save money, but if we go int 


hat are too damned expensive we W ill not be able to make the) 


ho thie war, bec ause ¢ A pense Comes through waste of machines 0 


Mower or something else. 
have a big industry here, and IT feel we should get unde 
and get going. 
have an advantage, Senator, that that gray book is packed 
nformation on the machining of titanium and its alloys, and that 
ation generally has not been made available. It has just come 
» press. We are going to distribute it throughout the indust: 
ve that will open the door many, many place CS, 
senator MALONE. Do Vou have any doubt of course, Vou have 
vo to the man who is doing it, at least I do, to get authentic infor 
mation if the titanium were available of the proper hardness, th 
proper quality of titanium, raw material, do you have any doubt tha 


the proper alloy would be developed for Ce h partie ular use 


i 
reasonable period of time é 


IMPROVI 


Mr. Hurvey. This plan is based on what is available to us. Wi 
know now of alloys that are superior to these, and we know they 

ivailable shortly. We are sure of that, Senator. 

Senator Martone. Do you think there will be a continual improve 
ment in the alloys that can be put to use, and perform even great 
service than those you have included in your plans ¢ 
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Mr. Hurry. Senator, there is no question about that, because if 
loesn’t take place, we are going to stop learning and increasing 
r know-how, and I cannot foresee any limitation on our ability 
earn and do things and know more about the material and the 
luect. 
Senator Matonr. Whether it is aluminum cr any other scarce 
iterial or plentiful material, whenever you had a use for any ma- 
terial and needed it badly enough to spend the money to develop an 
oy, it was generally developed, was it not ? 
Mr. Hurtey. That is right. 
Senator, you referred to aluminum. Let’s look at World War II. 
We expanded for aluminum then. There were people who thought 
ul too much capacity for aluminum, but by the time the Korean 
ode came [ee the farmers were using it for the roofs of their 
rns, and so forth, and our civilian economy came to depend upon 
overexpansion to the point that it was no enaiee available for 
and we had toe xpand again. 
It seems to me I read in the paper last Sundav that we were again 
xpanding our aluminum production. 
So all these people shivetiet the vears who said we were voIng too 
. that we were spending too mueh 
Senator Manonr. And the more of it you make, the ch ‘aper it gets. 
Mr. Hurtey. That is right. 
Dr. FLemmine. Mr. Chairman, might I comment on one of the 
ments that has just been made? 
We arrive at the same end result, namely, the desirability of moving 
this titanium. There isn’t any question in my mind about it at all. 
I would like to say that Iam not quite as pessimistic on the ques 
on of the Department of Defense providing us with mobilization 
requirements, I appreciate the past history on that, but for the first 
time in the history of mobilization planning, Secretary Wilson and 
Deputy Secretary Kyes have provided us with requirements informa- 
tion ona thousand major military end items. They would account for 
Ss) percent of the cost or 80 percent of the expenditures for military 
hard goods in the event of all-out mobilization. 
Phat in turn is now being translated into materials requirements. 


NO HESITATION 


[ am not saying that, if we got that, that would be the last word, 
because we all appreciate the fact that strategic plans change, and 
then the requirements ¢h: inge and you have to go back and go over the 
whole process again. You just cannot stop and wait while all those 
processes are Fong on. I am In comp rlete a greement on that. But I 
do want to indicate that I think that under the direction of Secret ary 
Wi lson and Deputy Secretary Kyes, we are making more progress in 
the direction of being provided with reason: ibly firm information as to 
what our requirements would be in the event of all-out mobilization 
than ever before in the history of the Nation. 

l am sure that on a scale of 100, they would not say it is at 100 if they 
were rating it. They might rate it about halfw: ay up the scale of 100. 
But it is a lot better than being at zero. 

We are making progress, I think, in that direction, and I think we 
will make still more progress. My attitude has been that while we are 
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guring requirements, we do not stop working toward expansion go 
lon’t care what area It 1s. We do not stop workin 1g TOW: ard stoc] | 

etives. We take our existing goals and our existing objecti 

drive toward them, and then when we vet new informatio: 

Vicience, we i ik : the wijyustments and continue to go ahead 

itor Martone. I think it is evident from your attitude that 

e there was not any use for anyone to say they kney 

this material. When the contracts were first let 
nformation available. 

» GSA for having a hardness that 


MMING is 1 ’ 

itor MALONE. ul ve » lor king ahead and not back. 

* Fuemnuine. Tha 
itor Matonr. The De partment of Defense sent down to you 
ir committee a demand or recommendation for 35,000—just u 

lIniates LM TONS a year. Your conunittee, or someor! 

there, cut that to 22,000, and later raised it to 25.000, and I tl 

is been raised maybe tO Ho OU, 

B ib you did not at that time believe you had information enoug 
allow them an objective of 35.000 tons a year, 

Dr. FiemMine. At that particular time. 

Senator Martone. Up to the 35,000 or the 32,000, 

It ag serge this committee greatly that no one apparently was 
vettin into the basis of the thing to show, and also informati: 
for the public. You said you were going to use a materi: 
costing $15 a pound. It does look like a lot of money, but when y« 
save $10 of some thing els se, maybe it is not so expensive. Especially 
when you save the gasoline and you save a few lives by it, it becomes 
unimportant. 

Being up to this point, I just wanted to establish if there was any 
hesitancy, and you have said there was not, about going right ahead 
to the estim: ited need for the industry, both the war industry and thi 
civilian industry, and use the stoc kpile to take up the slack until met 
like Mr. Hurley could have confidence in the orders from the General, 
or whoever is in his position, allocating it to him, and confidence th 
he could keep it in his engine. 

That is what Douglas and Gross said about the frames. I would 
have to read their testimony again to be entirely familiar with it, but 
I was so impressed with their knowledge and their desire that it wa 
a must material. 

That is what you have said, Mr. Hurley 


h 


enoug! 


PRODUCTION SAVES MONEY 


Mr. Hurtey. Senator, I do not disagree with the gentleman. Th. 
missing element, to me, is the putting of it in production. When you 
put it in production the costs will go down. 

Dr. Fremine. That is right. 

Mr. Hurtiey. All of the talk and everything else is wasted an 
icademic if we do not put it in production. 

Dr. Fiemina. Mr. Hurley and I are in complete agreement there 
I mean I feel, as you have indicated, that we have an obligation to 
make sure of the fact that the people who are supplying it for the 





STOCKPILING STRATEGI( AND CRITICAL MATERIALS 7Sl 


vernment are supplying it at the lowest possible cost under present 
ditions and circumstances. 
um sure that Mr. Mansure and his people will make sure of that 


Sut, having made sure of that fact, then in the light of the evidence 
we have, I do not think that the cost should be a factor in our 
cing. because, as I understand it, the intent of the Congress in pro 
ng us with a two-billion-one-hundred-million-dollar revolving 
| under the Defense Production Act is to put the Government 

tion where it can move in and break this kind of vicious circle 
vet the production going. That is the reason for it. 
senator MALONE. Naturally you all agree, I am sure, and I agree 
everyone I have discussed it with agrees, that it will be like any 
material: If it was not for our preparation for war right now, 
oht be 25 years before it would £0 into veneral use, because it 
ild not be necessary or sufficiently necessary to get it. 

But if we mean what we say—and if we don’t, we had better quit 
king about it—getting ready to whip somebody in case they attack 

, or getting ready to drive them out of a place five or six thousand 

les or ten thousand miles away, it is not a question of whether I 

cree with that or not. I do not run that part of it. If they say 
ey are going to do it, they had better not take these American boys 
there again and not have the best airplanes there is in the world. 

Dr. FLeminc. Mr. Chairman, I can say this, and say it advisedly: 
ny judgment, there has to be a real sense of urgency relative to all 

pects of our defense mobilization program. 

Senator Martone. I agree with that. 

Mr. Hurley, we certainly appreciate having you here. Dr. Flem 
g, we have taken up your whole forenoon again. We appreciate 
ir presence, 

lhe committee will be in recess subject to the call of the Chair, 
l again I say we are very appreciative of your appearance. 
Whereupon, at 1:30 p. m., the hearing was adjourned.) 
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